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Engine Frame and Cylinder Tools—III. 





By HERMAN LANDRO. 





A’ THE BULLOCK SHOPS, CHICAGO, ILL. 


The Willans-Robinson steam engine is 
more or less familiar to readers of the 
AmestcAN Macurinist, having been illus- 
trat 1 and described in its issue of October 
26, 1893, and, as is also well known, it is built 
under the Willans and Robinson patents, by 
the M. C. Bullock Manufacturing Co., Chi- 
cago, Ill. The Willans-Robinson inventions 
show great boldness as well as great origin- 
ality of thought, and in carrying out their 
ideas Willans and Robinson make some very 
curious parts, arrangements and associa- 
tions; such as putting the valve-driving 
eccentric in the middle of the crank wrist, 
and placing the steam distributing valve in 
the center of the piston rod. All of Willans’ 
and Robinson’s efforts were in the direction 
of simple and easily produced parts, capable, 
however, of handling very high-pressure 
steam in the most approved manner, and 
meeting the demand for very high speed 
engines caused by the increasing use of the 
dynamo. The result is a very simple piece 
of mechanism which can use steam in any 
desired manner in combinations of single- 
acting cylinders, having a short stroke, with 
the steam-distributing valve in the middle 
of the hollow piston rod, and which can 
be produced wholly in the lathe and boring 
mill. 

Fig. 1 is from a photograph of the last 
engine built by Bullock, and represents the 
latest form of this type of steam engine, 
“3-P, heavy duty” type. Fig. 2 is a small 
scale section of another engine 
of what is named in the Bul- 


Willans and Robinson found themselves 
forced to produce reamers which would 
make straight holes with certainty, and it is 
these reamers which constitute the sole 


had to be covered, and as their exhaustive 
study and experiments resulted in the pro- 
duction of forms of reamers new, so far as 
now known, to American practice, they are 











lock shops the ‘‘2-P” type. 
The ‘‘8-P” is triple expan- 
sion, the ‘*2-P” double 
expansion, or ordinary com- 
pound, 

The peculiarity of these 
engines, from a machine 
shop point of view, comes 
from the peculiar Willans- 
fobinson construction, 
which involves a central pis- 
ton valve working in a hol- 
low piston rod, the piston 
rod having the steam ports 
in its cylindrical walls. 
This construction calls for 

hing but lathe work, and 

' the same time calls for 
‘athe work very little short 
of absolutely perfect truth. 
{: also calls for long, straight 
holes of precisely uniform 
ciameter, and because of 
ese constructions the whole 
business of building the 
Willans-Robinson steam en- 
gine comes down, at last, to 











perfectly aware of the difficulty of pro- 
ducing straight holes by any process what- 
ever; generally speaking, straight — holes 
must be produced by grinding, and very 
often internal grinding is a very slow and 
expensive process. Reaming with reamers, 
whether of the fluted or rosebit type, is com- 
monly expected to make slightly tapering 
holes, so that a drawing for a reamed hole 
often has the end marked at which the 
reamer is to be entered, as that entering 
end of the hole is expected to be larger than 
the finishing end, where the reamer leaves 
the hole. Many machinists of experience 
believe that no solid reamer can possibly 
make ‘‘parallel” holes, that is, holes of 
uniform diameter, and hence having ‘‘ par- 
allel sides,” inshop terms. It is well known 
that to produce holes of constant diameter 
by reaming, the reamer must be adjustable ; 
must have its teeth so constructed that the 
reamer diameter can -be increased at will. 
In some forms of construction this increase 
of reamer diameter is unlimited ; in other 
forms, where the increase in diameter is 
gained by springing or bending the tem- 
pered steel reamer teeth outward, by the 
action of a wedge or cone, the variation can 
only be slight ; but in all cases the reamer teeth 
must be set out to make up for wear, if the 
holes produced are to be of precisely constant 
diameter. It is true that solid fluted reamers 
can be, and are, made very slightly larger 
at the point, and that solid reamers of this 
tapering form will produce many hundreds 
.of short holes with very small change of 
diameter. But when the holes are long the 
teeth of the reamers must be inserted, or 
otherwise made capable of expansion; and 

also when the reamer is large 

in diameter the teeth must 

be inserted, as no tool maker 

would be likely to advise 


aN the making of solid tool steel 


reamers much over 6 inches in 
diameter, and it is probably 
better to insert reamer teeth 
in soft bodies at diameters 
much below 6 inches, in most 
cases. 

It is the Willans-Robinson 
practice to bore and ream 
their comparatively ex- 
tremely short cylinders on 
the face plate of a com- 
mon engine lathe, and this 
brings the Bullock shops’ 
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the designing of such tools ul 











as shall produce perfect ex- 
ternal and internal cylin 
drical surfaces. The ex- 
ternal cylinder can be very readily and 
certainly produced by the engine lathe, 
followed by the grinding machine; the 
internal cylinder is altogether another affair, 
and must be produced by cutting rather 
than grinding effects, so that at the end, 
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reaming up to diameters very 

far beyond the ordinary ma- 
; chine shop use of tools of 
that class. 

Fig. 3 shows a Willans- 
Robinson cylinder being 
finished upon a common 
engine lathe in the Bullock 
shops; the cylinder has a 
head cast in it at the face 








) plate end, but this head has 
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a hole through it large enough 





Fig. 2 





WILLANS-ROBINSON ENGINE. 


unusual features of the Bullock tools. The 
straight holes in these engines are, some 
of them, many diameters in length, and 
some of them much less than one diam- 
eter long. It is therefore evident that the 
whole ground of reaming holes in gray iron 
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given in full herewith, and form a most inter- 
esting study. The results gained by the use 
of this Willans-Robinson reamer are almost 
absolutely perfect ; indeed nothing less than 
a very close approximation to uniformity 
would serve at all. All machinists are 


= to take a boring bar of suffi- 

cient diameter to carry a 

boring head for finishing the 
bore. The boring bar is not used, however ; 
the cylinder is chucked on the face plate of 
the lathe and bored with a too] in the lathe 
tool post very nearly tosize in its largest place, 
which should be at its outer end: In Fig. 
8 the cylinder is shown when this lathe tool 
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boring is complete; and the reamer with 
which the cylinder is to be finished is 
shown, hoisted in the sling, ready to be 
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to prevent turning, and the entering end is 
left entirely free, all just the same as if the 
reamer was of an ordinary diameter of, say, 
2 or 8 inches. This 
reamer is made of a 
gray iron body, with 
six little cuts in it, 
no more and no less ; 
three of these cuts 
are made 45 degrees 
apart, then 90 de- 
grees to the next 
group of three, sepa- 
rated by 45 degrees 
as before, and then 
a blank of 90 degrees 
which reaches to the 
center of the first 
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site quarters of the circle in the large 
cylinder reamer shown in Figs. 3 and 4, 
only the middle tool of each group is a 
cutter; the outside tools of each set of 
three are only bearers, ground cylindrically 
to the exact diameter of the finished work ; 
the four bearers in a reamer are put in 
straight ; that is, seated in cuts parallel to 
the axis of the cylinder; the two cutters, 
however, are putin at an angle of 10 or 15 
degrees to the axis of the cylinder, the lip 
of the cutter leading as the cylinder revolves. 
The cutting or entering end of the cutter is 
either beveled or rounded off, and the cutter 
is cleared in front, and on the whole of its 
top length ; and its cutting lip is, of necessity, 
set a little in advance of the bearers. The 
novelty of this form of reamer lies in the 
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placed as in Fig. 4, where it is shown ready 
to begin the finishing reamer cut. The 
round bar shank of the huge tool is centered 
on the tail center of the lathe, and dogged 
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Toots UsED IN Bortne CYLINDERS OF WILLANS-ROBINSON ENGINES. 


inserted tool. There are thus two groups 
of inserted tools, three tools in each group, 
45° C. to C, then 90 degrees blank. Of 
this group of three inserted tools on oppo- 








Fig. 8 


grouping of the tools in the opposite arcs of 
90 degrees each, and in the use of two 
cutters, each between two bearers. The 
whole thing is a reminiscence, seemingly of 


1' Drilled Hole 
"Set Screw 2'long 
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the old ‘‘ wood drill,” or flat drill wit), 
piece of wood fastened on each side, which 
held so high a place in the esteem of 
machinists of the last generation as a 

ducer of perfect holes. 


4 


)- 


The precise office 


of the 90 degrees of blank space is jy 
evident, and no explanation of its effect was 
given. It was said that this groupiny of 
tools was important, and that an eqia) 
spacing of the cutters and bearers did jot 
make so good holes as the grouping with 


90 degrees of blank reamer circumfer¢ ce 
between the groups. It was further st: (eq 
that these Willans-Robinson reamers vy cre 
the outcome of long and expensive and 
discouraging experiments, and that vith 
the grouping of tools adopted the res):\ts 
were invariably correct. Such being c. 
cepted as the case, this tool forms a y.ry 
valuable addition to the well-known forms 
of reamers. It is very cheaply construct: d, 
and can be made in any shop. The infornia- 
tion was given by Mr. M. C. Bullock p:r- 
sonally, who is too good and too experienced 
a mechanic to make statements outside of 
the facts. The reamers are simply straig\it 
copies of Willans-Robinson practice, nothin; 
having been changed at the Bullock shops. 

Fig. 5 shows a group of Willans-Robinso, 
reamers of small diameter; No.1 has six 
inserted tools in two 90-degree groups, sar 
as the cylinder reamer ; 2, 3 and 4 were : 
made with one cutter, and three bearers , 
90 degrees from each other in the first in- 
stance, and have all been changed by grin«(- 
ing the first bearer in advance of the cutter 
low, so that it is of no effect at all. This 
brings all the bearers and the cutter into 130 
degrees of the circle, leaving 180 degrees 
blank ; the cutter leads in point of rotation 
and lengthwise advance both, and the 180 
degrees of reamer surface in advance of the 
cutting lip is blank. 

This is distinctly in the line of the old 
‘cannon drill” or ‘‘ half rosebit,” which is 
another of the old timers’ tools, and still in 
use in many places with very satisfactory 
results. In all cases the bearers are hard- 
ened and ground, and in all cases they are 
secured in the reamer bodies by dovetailing 
The cutters are secured by dovetailing in 
the large reamers ; in the smaller ones they 
are bolted in with caps, or screwed directly 
to the wall of a deep radial cut, as shown in 
Fig. 5. In all cases also these reamers ar: 
given only extremely small cuts to make ; 
the work is bored very nearly to finished 
size before the reamer is brought into use 

Exactly why these tools make straight 
holes where fluted reamers of ordinary con 
struction would not be certain to do so, can- 
not be told at present writing. It is quite 
enough to know that they can be fully re 
lied upon to produce perfectly satisfactory 
work for any purpose; that they are per 


OS 


pan 








es «| ) Amclined cutter 
1 
8diametral 


+, Angle of outter 3° 


haps the very cheapest of any known 
form of inserted tooth reamer, adjustable 
for size, and durable. These are merits 
enough to make them worthy of a place in 
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the memory and note book of every good 
muchinist. 

Fig. 6, a set of three triple-expansion 
cy inders is shown in the foreground with 
the frame on which they are finally to be 
u ted, and the three throw crank shaft 


wi» the solid eccentrics in the middle of the 
ws, is shown in the sling overhead. This 
si is taken out of a solid forging, eccen- 


nd all, and calls for a master workman 
Ol e lathe, as practical machinists will 
pr bly admit. The one shown was beau- 


tit finished, and said to be a very accu- 
ral. piece of work. 

he Bullock shops there is one cylinder 
bor ¢ rig, having a large T-slotted table 
on i. little raised above the floor, and a 
bi bar provided with traversing boring 
he. of different diameters, and mounted in 


lo housings, which can be bolted down 
an. ere on the boring table. Fig. 7 shows 


wha: are called the trunk boring tools for 
hea\. duty engines, and Fig. 8 the 280 mm. 
(102 i.ches) and 880 mm. (14% inches) ream- 


ing !eads as made by the M. C. Bullock 
Mfg. Co. 

Fi. 9 shows the very neat and compact 
worn drive of this bar at the ‘‘ live” hous- 
ing ead, and other worm-driven bars will be 
show 1 in these papers. 

—__-_ <pe - 
Ear'y Engineering Reminiscences—if. 





By GEORGE Esco. SELLERS. 





When Jacob Perkins and my father estab- 


lished their fire engine shops, to which I 
have referred in the early portion of these 
reminiscences, they made a large number of 
whut they called ‘‘ garden engines.” At 
tha: ‘ime Philadelphia received her supply 
of water from the little basin reservoir in 
the dome of the Centre Square Water-works, 
where the great public buildings now stand. 


The water was delivered through wooden 
logs, and consequently very little hydrant 
head was obtainable until the building of 
the reservoir at Fairmount, with its pump- 
ing engines and system of iron conduit pipes. 
Thus, there was quite a demand for these 
little garden engines. The force pump was 
fixed in a deep oval cedar tub hung on two 
wheels with barrow handles and legs like a 
common handeart. The force pump was 
the Perkins single-chamber pump, in which 
the hollow plunger or piston rod was ex- 
actly half the area of the pump chamber, 
and at its lower end was a piston with clap 
valve to fit the pump chamber. On the 
upward stroke the entire chamber would be 
filled with water ; on the down stroke one- 
half this water would be ejected, the other 
half, through the clap valves in the piston, 
would fill the space in the chamber around 
the plunger, to be ejected through holes at 
the top of the pump chamber into the space 
made by a hanging partition in the surround- 
ing air vessel. This partition was let into a 
groove and soldered to the top plate, and 
did not extend quite down to the lower plate. 
This partition and the outer air vessel were of 
sheet copper; the pump chamber and plunger 
were of drawn copper tubing. This was 
proposed by Mr. Perkins as being less ex- 
pensive than boring and turning. The 
boitom bed plate carried the suction valve ; 
itand the top plate had grooves to receive 
the pump chamber and air vessel, the joints 
!x ng made by a few strands of white-leaded 
|.«pwick, or leather strips in the grooves, 
the top and bottom plates being drawn 
i.ether by rod bolts outside of the air 
vessel, 

hese cylinders were drawn or rather 
‘ced through the die on one of Perkins’ 
ious jim-cracks, a toggle-joint press. 
itis draw bench consisted of a pair of heavy 
ubers bolted to the floor ; they were spaced 
veral inches apart, and held firmly by bolts 
‘ssing through parting blocks. Near one 
cad of the timbers were bolted blocks for 
xe die to rest against, the pressure bearing 
i the end grain of the blocks. Another 
iock the proper distance away, crossed and 
was bolted to both timbers; to this second 
block one leaf of a toggle joint was hinged, 
ind the opposite end of the opposing leaf 
was hinged to an iron sliding carriage which 
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crossed from timber to timber, its ends 
sliding in wooden grooves ; this leaf of the 
toggle had rising from it a socket to receive 
a handspike or lever at such an angle that 
by a pumping motion a man could work the 
toggle. The tube to be drawn on its 
mandrel being well lubricated, or, as the 
men called it, ‘‘ slushed,” was placed against 
the die, supported in position by wooden 
fixtures; a heavy metal wedge, suspended 
just sufficiently counterbalanced to hold it 
in an upright position, would, as the car- 
riage was drawn back by lifting the toggle, 
drop and fill the space; this it would con- 
tinue to do at each stroke until the utmost 
thickness of the wedge was reached. The 
man in attendance then hoisted it back, and 
a square block of wood with a handle like a 
mallet was made to take its place and the 
wedge would again act. When again raised, 
a longer block would take the place of the 
first one, and so on. In drawing the plunger 
tubes, one man worked the lever, while two 
men manipulated it in making the larger 
pump chambers. 

Commodore B-——, of the U. S. Navy, 
was a frequent visitor to the shops, and was 
much interested in watching the operation 
of the toggle draw bench, and he would ex- 
patiate freely on the wonderful multiplica- 
tion of power obtained by the toggle. (?) It 
was evident that something mighty was 
working in the Commodore’s mind, the out- 
come of which was a great invention. One 
day he came hurriedly into my father’s 
office and insisted on. having father accom- 
pany him to the navy yard to see his appli- 
cation of the toggle to the capstan to heave 
the anchor. He said that with the common 
horizontal capstan only so much force as can 
handle the handspikes can be applied, but 
by his arrangement all the ship’s crew, in- 
cluding the marines, could be made effective, 
and that with the multiplied power of the 
toggle there could be hardly a limit to the 
weight of chain cable and anchor. He re- 
fused to explain his arrangement, but was 
willing to show it working, as he had a 
complete working model. He had a carriage 
at the door, and hoped my father would 
take the time to go with him. Turning to 
me, he said: ‘‘ Boy, you may go along, but 
you must not speak to anyone about what 
you see, for lam thinking of patenting the 
invention and certainly shall if your father 
approves, which he cannot help doing when 
he sees what great advantages I have 
gained.” We were shown into a second 
story of a carpenter shop at the Navy Yard, 
where we saw a small horizontal capstan, a 
second-hand one from some small craft of 
that period. On one end, close to the 
handspike sockets, was a ratchet band or 
wheel ; above this, in a horizontal position, 
was a long leaf toggle, one end resting 
against a fixed abutment, while the other 
joined the end of a bent lever. This lever 
was arranged with two sockets close to its 
fulcrum pin, and when the handspike was 
in one of these sockets it could be worked as 
a bent lever ; when in the other, as a straight, 
upright lever. The Commodore explained 
that to show the operation of his machine 
he would use the bent or ‘‘ pump handle,” 
as he called it. He then threw off a cloth 
lying over the center of his toggle and said: 
‘*You see this hook from the center joint 
that clutches in the ratchet, and as it rises 
turns the capstan.” He began pumping 
and turning the empty capstan, talking all 
the time, which my father did not interrupt, 
and he went on: ‘‘ Now, you see, when I 
put my lever in the upper socket, if I have 
a line from the upper end I can have any 
number of men pulling it backwards and 
forwards by having a ratchet and toggle at 
each end of the capstan ; by regular drilling 
the men will be taught to work on the word 
in perfect harmony, and the chain will be 
steadily and continuously hauled in.” My 
father did not speak until the Commodore 
got through ; he then quietly remarked, ‘I 
am afraid, Commodore, that you are apply- 
ing your force at a wrong part of the toggle, 
or tothe wrong end of the lever; suppose 
your toggle drops to a straight line, what 
force applied to it could raise your hook ?” 
‘* You haven’t got me there,” said the Com- 
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modore, laughing ; ‘‘don’t you see, I have 
stops to prevent that. There is nothing 
like practical demonstration. I have tried 
and found by actual experiment the exact 
position of the motion of the center joint of 
the toggle that has the most powerful effect 
on the hook, and I have arranged to take ad- 
vantage of it.” Father looked worried. He 
knew that the Commodore had built greatly 
on his favorable opinion, and he was think- 
ing how he could open his eyes to his mis- 
take with the least embarrassment. Father 
took up the end of a line that was lying 
near and said: ‘‘I see there’is a hole in the 
floor ; suppose you fasten this line to the 
capstan and let the other end down to the 
room below, and with something like a scale 
disk by’ weighting it, test the amount you 
can raise.” While saying this, father was 
fastening the rope to the capstan. There 
was one workman in the room, presumably 
the man who had put up the machine, for he 
seemed to have charge of it. Father con- 
tinued: ‘‘ Let this man go down and take 
hold of the rope; do you think you could 
haul him up?” ‘‘ Yes} yes,” said the Com- 
modore, ‘‘and a dozen more like him. Don’t 
you see the leverage I have multiplied by 
the toggle?” He laughed heartily at the 
idea of testing his power by the weight of 
one man. As the man went down, father 
privately instructed him to pull gently 
hand over hand and allow a few turns of the 
capstan to.be made, then when he heard a 
signal knock on the floor, to throw his entire 
weight on. The instructions were so well 
followed that the Commodore’s strength was 
tried fora minute or two, and when the 
knock was given, he threw himself across 
the lever, struggling hard to thrust it down, 
but was finally lifted off his feet, and losing 
his balance and his hold on the lever, he fell 
heavily to a seat on the floor, exclaiming, 
‘*What trick is this? I shall investigate 
and someone will suffer.” Father only re- 
marked that ‘‘ practical demonstrations were 
mostly to be relied upon.” Seeing the utter 
discomfiture of the Commodore, my father 
took a good deal of pains to make him un- 
derstand the action of a toggle. I recollect 
his using a common jointed carpenter’s rule 
laid flat on a bench, the end of one leaf 
against a stop, one hand at the middle joint, 
the other at the end of the other leaf, and 
the Commodore was directed to try the 
strength of one hand against the other, a 
simple illustration by feeling, and from his 
looks, I think the Commodore was satisfied. 
I was cautioned against ever referring to a 
toggle in the Commodore’s presence, und it 
was a long time before he again visited the 
shop. He then brought with him the model 
of aship pump to throw volumes of water 
in case of leakage. It was simply an en- 
larged beer pump such as was then in com- 
mon use in England, or a section of the old 
‘*Roundtree” fire engine pump, but as the 
Commodore was not acquainted with either 
of these, it was with him an original inven- 
tion, certainly a good pump if worked under 
water or liberally primed, and a good hobby 
for the old gentleman’s amusement. 

I know nothing of the early schooling of 
Commodore B——, and I have only related 
his toggle joint exploit in evidence of de- 
ficiency in the early schooling of a century 
ago, when a boy could be admitted into the 
naval service and rise to the position of com- 
modore without a knowledge of the simplest 
mechanical principles. With our present 
naval school such a thing could not happen, 
or even with a common-school education, 
for since the advent of normal training and 
technical schools, mechanical philosophy 
has gained a strong footing in them, and 
every pupil now has the opportunity of ob- 
taining that kind of knowledge, which was 
not deemed important by our forefathers at 
the period referred to. 

On the occasion of one of Mr. Paddock’s 
visits to me there was lying on my table an 
issue of the AMERICAN MACHINIST of Janu- 
ary 8, 1895, which he opened at an illustra- 
tion of an improvement in a friction lift drop 
hammer with a reference to a full illustration 
in the number of October 4, 1894. This led 
to a discussion on the slow progress in the 
use of drop forgings, and what led me to 





643 


design what I think may justly be claimed 


as the first friction lift hammer. I know the 
difficulty of tracing early inventions to their 
origination. Being at a loss for the dates 
of some other early matters we were discuss- 
ing, I opened acase of old drawings that 
had not been looked into for many years, 
and the first paper I unrolled proved to be 
the specification and drawings of a patent 
issued to me for a friction lift hammer, on 
the 10th day of January, 1845, exactly half 
a century before the day of our discussion, 
which was the 10th day of January, 1895. 
Among a number of hammer drawings I 
found two especially for drop forgings, one 
dated December 9, 1846, the other January 
14, 1847, which I think it would be well to 
reproduce. In my reminiscences I have en- 
deavored to make the description so clear as 
not to require illustrations, but in this caseit 
would be a fair comparison with the nia- 
chines now in use as to essential points. 
Some notes of what led to and induced me to 
make the invention may be interesting to in- 
ventive mechanics. When in Birmingham, 
Eng., in 1832, I visited two establishments 
that were using drop presses, one was a 
manufactory of battered ware and sports- 
men’sequipments. The ‘‘battered ware” con- 
sisted of pans, kettles, etc., of brass, beat 
into form under light trip hammers, and the 
ware being light and shipped in nests, was 
in great demand in America by the Indian 
traders and emigrant outfitters. The second 
belonged to a manufacturing gunsmith. Por- 
tions of gun locks and some stock trimmings 
were forged in dies by the drop press, as it 
was then called. It was a very primitive 
concern. Immediately back of the hammer 
block was a pair of parallel endless chains 
about three inches apart; at a distance of 
about a foot they were joined by an iron 
bolt, making of them a moving ladder. 
When the operator wanted his hammer 
raised he would draw towards him a lever 
that hung in front of the hammer, hooking 
the upper end of it on one of the ascending 
ladder steps. An adjustable bar fixed at the 
hight the hammer was to raise, pushed back 
the lever, disengaged the hook, and allowed 
the hammer to fall. The work done on the 
copper powder flasks and on sheet brass or- 
naments for the hardware trade was beauti- 
ful and artistic. 

My visit to England was immediately 
after the death of Sir Walter Scott, when all 
the theaters and places of interest were ex- 
hibiting pageants of his characters and other 
devices in commemoration of the distin- 
guished author. Jennings & Chaplin, of 
Cheapside, advertised a. bronze medal with 
the head of Scott, from Chantrey’s bust, with 
areverse designed by R. Stothard, R. A.; 
the dies engraved by A. I. Stothard, die 
maker of the Royal Mint. The newspapers 
spoke of it as the most perfect and beautiful 
medal ever struck. I purchased one and 
found it not bronze but copper. It was 
certainly very beautiful. It was about 2} 
inches diameter, + inch thick on the rim, 
with the motto ‘‘ Bardorum-Citharas Patrio 
Qui Reddidit Istro,” in block Roman letters 
deeply milled in; the head was in profile 
high relief; the reverse was a full length 
female figure with pencil and scroll ‘to 
great men.” On my. return to Philadelphia, 
Adam Eckfeldt, at that time chief coiner of 
the U. 8S. Mint, asked me if I had seen the 
celebrated Scott medal which had been so 
extensively advertised. In reply I handed 
him the medal, which he examined with 
great care.for along time before he spoke, 
and then remarked, as if talking to himself : 
‘*This could not have been struck from a 
flat planchet, nor the thin raised edges and 
the deeply sunk motto been made by the 
English milling machine.” Then turning to 
me he said, ‘‘ The concavity of the reverse 
is not sufficient to account for the metal in 
the raised head under any degree of press- 
ure, the planished surface is more the work 
of a roller than adie.” The motto around 
the edge could be sunk on a straight thin 
strip of sheet copper, but if so, he could not 
discover where its ends had been joined to- 
gether; still, he believed the medal was 
made up of thin sheet copper. I told Mr. 
Eckfeldt that after I had purchased the 
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medal I had seen in the sample room of the 
drop press works a Scott powder-flask, and 
I had remarked to the attendant that they 
had made an admirable copy from the Scott 
medal. He said, ‘‘ Yes, it was struck in the 
original die.” At the time this did not ex- 
cite even a suspicion that the medal was a 
fraud, but to Mr. Eckfeldt it was conclusive. 
I suggested using a drill, for if of sheet cop- 
per the filling would probably be some white 
fusible metal, and the drill settled it, for it 
went into a cavity of near 4 inch before 
reaching the metal filling. It is a specimen 
of the beautiful work of that period by the 
drop hammer; a cheap Birmingham pro- 
duction that sold rapidly at five shillings 
each. 
———— +e — 


New Adjustable Calipers. 





Arthur Munch, St. Paul, Minn., has de- 
vised an adjustable caliper, of which we 
give an illustration. The calipers are of the 
familiar form, the heavy central rivet being 
countersunk at both ends, and, by means of 
notches in the back countersink, being held 
from turning in ong of the legs, the other 
being movable for setting. Upon the central 
rivet and outside the movable leg is an ‘‘ ad- 
justing bar” movable about the rivet and 
clamped in any position by tightening the 
large thumb nut covering the upper end of 
it, which is split. Upon the niovable leg of 
the caliper there is pivoted a stud, in which 
is shouldered a milled headed adjusting 
screw, the threaded end of which works in 
a pivoted stud upon the adjusting bar. The 
adjusting bar being movable, as described, a 
short screw is sufficient for any adjustment 
within the range of the calipers either inside 
or outside. 





— 
One-Wheel Emery Grinder. 





We present herewith an engraving of a 
grinder designed for general use in saw- 
mills, woodworking establishments, and 
other places where a limited amount of 
grinding is to be done and the machine must 
be low in cost yet serviceable. Its construc- 
tion will be readily understood from the en- 
graving. The spindle bearings are 3 inches 
by 44 inch ; entire length of spindle 14 inch- 
es. The spindle pulley is 2} inches diameter. 
It carries a wheel up to 12 inches diameter, 
1} inches face. 
Vesey street, New York. 

————_ ope 
Absolute and Net Indicated Horse- 
Power. 





By W. H. Booru. 





Probably some of the younger among 
engineers may have come across the term 
absolute horse-power as applied to steam 
engines, and have not known just what was 
intended to be conveyed, yet this question 
of absolute power is one of exceeding im- 
portance, for by a proper understanding of 
it we may learn much more accuratély the 
true behavior of steam. Here, for ex- 
ample, in Fig. 1 we have a diagram abed 
e a from an engine with a perfect vacuum, 
and no compression. This area represents 
the work done by the steam which fills the 
length } ¢ of the cylinder, and has the 
volume adc fa. This volume of steam is 
admitted into the cylinder, or, rather, it is 
pushed into the cylinder by the pressure in 
the boiler, and as a strict matter of fact, that 
portion of the diagram ab ¢ f a represents 
work done in the boiler, not by the steam in 
the cylinder, and if there did not happen to 
be a fire under the boiler the admission line 
be would not be horizontal, but would be a 
portion of a huge expansion curve in which 
all the steam in the boiler, in the pipes and 
in the valve chest took part. In actual 
practice, however, the boiler is producing 
steam as quickly as it is being used, and d ¢ 
becomes a horizontal line, and it is correct 
to say under this assumption that so far as 
6 cis really horizontal, then is the work 
done on the piston of the engine done 
directly by the fire in the boiler. How- 
ever, this by the way, for it does not particu- 
larly concern what I set out to say, which 
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is that the work done on one forward 
stroke is represented by the area adcea. 
But when we come to measure an actual 
diagram we find that we never do obtain a 
perfect vacuum, but get a figure much like 
that enclosed by the upper part of the 
diagram and the lower dotted line or by 
the areabedg 6. Nowin such a diagram 








A New CALIPER. 


as this we have not varied the initial volume 
of steam in the cylinder, and the absolute 
work-of the steam is still shown by the 
old area bceah. But on the return stroke 
we have a pressure acting against the 
piston, and the power that is represented by 
this pressure is the area a g dea. The 
result of this back pressure is that less 


in 
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inder, then the real volume of steam ad- 
mitted is o me f, and in compressing the 
back pressure steam up to k, we really save 
one-half of the steam necessary to fill this 
clearance volume, while we lose, as stated, 
the area n gh of work. It is now becoming 
evident that if the condenser vacuum be- 
comes still poorer, the area ag de will be- 
come greater and so reduce the net, or as 
usually termed, the indicated horse-power. 
But no matter how we treat this lower half 
of a diagram—which is really two diagrams 
put together—we do not alter the fact that 
the steam we have admitted has done a cer- 
tain duty. How we may deal with such 
duty is another thing. We like to set it 
turning the crank, but we cannot help using 
some of it to push the exhaust steam into an 
imperfect vacuum, which is what we do 
when we get a back pressure diagram, 
akndefa. Where we do not have a con- 
denser we have to use a good deal of the 
absolute work to help us to push out our ex- 
haust steam against a full atmosphere of 15 
pounds pressure, but we must not think that 
in a non-condensing engine the steam has done 
any less work than it does in a condensing 
engine. The steam does not know anything 
of what occurs during the back stroke. It 
does its duty on the forward stroke and has 
no knowledge as to whether it is pushing 
round the crank or simply pushing the 
piston against back pressure. In compar- 
ing engines and figuring on the work got 
from steam, it is the absolute or total work 
we have to measure to know what the 
steam has really done. Then the back press- 
ure must be known simply that we may say 
if the condenser is acting well or if the ex- 
haust port is big enough, and finally the 
brake horse-power should tell us the me- 
chanical efficiency of our engine as a ma- 


ONE-WHEEL GRINDER. 


energy goes into the fly wheel, and how 
much less steam do we employ? The 
initial volume in the cylinder is the same, 
namely, a b ¢ f a, but part of this is 
made up of the uncondensed steam left in 
the cylinder, namely, the volume ag n/a, 
and we have used a volume from the 
boiler be n g b. But the areag n fais 
a less ratio of the back work than is the 
area be f @ of the total work. We have 


chine, and perhaps show where the bearings 
run hard or the piston is too tight a fit. 

Thus the brake horse-power must be as 

large a fraction as possible of the indicated 

horse-power, and this in turn as large a frac- 

tion as possible of the absolute horse-power. 

If we do not take the absolute horse-power 

into account we are liable to make very 

rough calculations. Yet we often do make 

such approximations. Thus, for example, 

' if we divide the foot-pounds 

of work done during the 

expansion part of the stroke 

by 772 we shall obtain the 

number of heat units con- 

verted into work, and from 

that may calculate the amount 


of steam condensed. But 
Atmosphere 





© Clearance Line 
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we must not take the net 
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therefore reduced the net effective work of 
the engine. Fer various reasons we really 
make the diagram take the form indicated 
by the curved line from ” to, and in this 
way we save some steam and suffer the 
additional back work loss, so that the back 
work area is now k n d e ak, and the net 
indicated power is Kbcdnk. The sum of 
the twois the absolute work of the steam. 

If we draw the clearance line at a distance 
= 2 behind the diagram to represent the 
proportion of clearance volume in the cyl- 





indicated horse-power in mak- 
ing the calculation, or we 
shall seriously underrate the 
amount of the condensation. 
We must take the expansion area fcedef 
for the measure of the work done by the 
expanding steam, and from that we must 
really calculate the amount of liquefaction 
on which to base any figures as to super- 
heating, etc. 

An indicator really gives us two diagrams, 
both raised upon the line of absolute vacuum, 
and it is the difference of these two diagrams 
which gives us the net work, but must not 
be used to base any thermal calculations 
upon, or it may lead us to results too small 
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or too great, and, moreover, comparis: 


is 80 
drawn will be valueless. A really g6od envine 
with a bad vacuum may show a worse result 
than a bad engine with a good vacuum. The 
goodness of the engines may be entir:ly 
question of small interior surfaces, and hese 
rough or polished, and yet the mere acc! jent 
of a faulty condenser would condemn ‘hege 
good points, whereas a proper evolution de. 


rived from the absolute horse-power 
have shown the value of the good « 
and pointed to the faulty condenser as 
ing attention. 

London. 
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Reversing the Locomotive for ( :ick 
Stops. 





A series of tests has recently been mai‘e at 
Nashville, Tenn., with the special desig . of 
ascertaining the effect of reversing the 
engine in connection with the use of the 
brake for emergency stops. Nearly 100 
runs were made, occupying six whole d. ys, 
and the circumstances of the trial throw h- 
out were as favorable as could be desi: ed, 
The results obtained are entirely conden ja- 
tory of the practice of reversing the eng ne 
for the purpose of stopping either the eng ne 
or the train. The stop is not made as quickly 
and the tires are injured: ‘‘ The results of 
these tests should determine thg inadvisa- 
bility of using the reverse lever in conjune- 
tion with air brakes.” 

——_->e—__—__ 

It is probable that the transportation of 
cylinders of highly compressed gases is more 
extensive in England than with us, although 
itis rapidly increasing here also. The Eng- 
lish railway companies generally have given 
notice that these cylinders will only be taken 
under special conditions: They must be 
made of wrought-iron, or of mild steel of 
the best quality, with not more than } per 
cent. of carbon, thoroughly annealed after 
manufacture, of sufficient strength and 
carefully tested. They must be encased in 
closely braided hemp or wicker work, or they 
may be fixed in a wooden box with rope 
handles. The idea seems to be to protect 
them from knock or sharp jar and from sun- 
shine. ~ Nothing is said about safety valves. 

<> 

It is proposed to combine the Watervliet 
Arsenal, at West Troy, N. Y., where guns 
are made for the army, with the Naval 
Gun Shop at Washington, where precisely 
similar work is done for the navy. There 
may be. some good reasons why such a com 
bination should not be made, but it certainly 
would reduce the cost of guns if the com- 
bined establishment were to be well man- 
aged. 





——_—_eg@>oe—_—_——— 


The Brooklyn Heights Railroad Co. has 
brought suit against the city of Brooklyn 
for damages resulting from recent ordinances 
limiting speed of cars to six and eight miles 
per hour; the claim being that about 
$9,000,000 were spent in improvements 
based upon ordinances permitting a speed of 
ten miles per hour. 





A Serew-Cutting Puzzle. 








We have received the following letter, 
which is not clearly and satisfactorily inte! 
ligible to us, and as we have not been able 
to reach the writer by mail we reproduce 
it here in full, hoping for future develop 
ments. 


Editor American Machinist : 

I was ordered to cut a screw 14-inch pitch 
on a lathe that has a lead screw of four 
threads per inch, and was directed to connec 
my gearing with the small gear on the lath: 
cone, as the other gearing was not strong 
enough to cut 1-inch pitch without breaking 
the gearing below the lathe spindle which 
is used to reverse the motion of the lead 
screw, so it would not do to try and cut the 
14-inch pitch by the usual method of lathe 
gearing. The gearing on the lathe is 76, 
27, 78 and 25. The 76 is on the lathe spindle, 
the 27 and 78 are the back gears, and the 25 
is on the lathe cone. The other two work- 
ing gears used in connecting with these four 
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ears were 41 and 60, the 60 on the lathe 
lead screw. 

Now I did not come anywhere near cut- 
ting 1$ pitch with my arrangement of the 

ring, but was informed from the office 
tif I would put on a gear of 54 teeth in 
»of the 41, and a gear of 38 teeth in 
of the 60 teeth gear on the lead screw 
would be no trouble, which proved to 
rrect. Now I am unable to figure out 
the calculation which I made was not 
( ct, nor am] able to figure out that the 
otice calculation was correct, though it 
proved to be correct. Will some of the 
( ,pondents of the AMERICAN MACHINIST 
p!°e help me out and show me where | am 
wroog as Lam young at the trade ? 
..cinnati. ANDREW SAYERS. 
ir readers here have it as we got it, and 
kus v as much about it as we do. 

\\ > illustrated and described a device 
Q fourteen years ago (December 17, 
iss.), for speeding up a lead screw for 
coure pitches. The large back gear was 
used in that case to drive the train, giving 
rea!'y the same result as where the connec- 
tion is made to the small cone gear as de- 
scribed by our present correspondent. 

Ve are unable to make anything of the 
trai of gears as they stand, and are under 
the impression that the entire train is not 
given. Of course intermediate gears need 
not be considered. The pitch of the lead 
scrcw being 4, and it being required to cut 
a screw of 1}-inch pitch, the lead screw 
should, of course, make 6 revolutions to 1 of 
the lathe spindle. Taking the gears that the 
writer says were all right we can make the 
computation come out correctly by adding 
one more gear to the train. Assuming the 
big gear on the main spindle to be the first 
driver the case would stand like this : 


Spindle revolutions 1. 


= 


Drivers, 76......; Driven gears, 27. 
ae _ See ” . oF 

of ee si " 2. 

a“ ae - . 
Revolutions screw...... 6 


llere the 25 on the cone is both a driver 
and a driven gear and @ is a gear evidently 
needed to complete the train, and it must be 
a gear that will as a factor make the total 
product of its column equal that of the other 


column. We cancel all the factors possible 
in both columns like this: 
2 16 21 
13 7% 25 
25 a 
2 $A $8 
6. 


Then multiplying the surviving factors 
in the first column together the result is 
’, and the missing gear in the other column 
should therefore be 52 to equal it. 


5: 


1 
i Avtgunens 27 
Serer 25 
eee 52 
Oe sevveies 38 


The products of these two columns will be 
equal, and the train will give the required 
speed to the lead screw. 
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The Horse-Power of Gear Wheels. 





No one who has had occasion to consult 
the available data on the horse-power of gear 
wheels, will deny that there is a tolerably 
wide difference between the results of the 
several rules and formule which are to be 
found in the various engineering text and 
pocket books. Recently, as the result of 
half an hour’s search, I obtained no fewer 
than twenty-three different rules, every one 
of which gave me a different value for the 
horse-power which a certain wheel could be 
safely entrusted to carry. Nor was the dif- 
ference between the greatest and the least of 
these results inconsiderable, for taking the 
extreme values, the wheel could be consid- 
ered good enough for 54 or for 150 horse- 
power, as might be desired. 

Obviously the different values of the al- 
lowable stress on the material is one of the 
variables which have to be reckoned with in 
this connection, and as few or none of the 
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rules ever indicate the amount of stress im- 
posed, it is not a matter for surprise that we 
have such a confused condition of things as 
now obtain. 

But this is not all. Opinion is equally di- 
vergent as to the manner in which the load 
is to be taken as coming upon the teeth, 
some considering that the strength of a gear 
wheel tooth varies directly with the breadth, 
while others base its power-transmitting 
capabilities on its resistance to corner break- 
ing. Evidently this difference of opinion 
only makes ‘‘ confusion worse confounded,” 
this being accentuated by the fact that no 
notification ever accompanies the rules as to 
which theory lies at their root. Another, 
but fortunately a very small section of rule 
makers, drags the ‘‘ laws of impact” into the 
discussion and thus introduces another varia- 
ble factor into the question at issue. 

In endeavoring to place the subject upon 
a more rational basis, I found from a careful 
consideration of the several points involved, 
that it was possible to construct a table 
which could be employed for any allowable 
stress on the material, and which would ap- 
ply equally well to those wheels in which 
the teeth may be considered as liable to break 
across the corner, as for those which may be 
taken as bearing equally throughout their 
width. 

Considering first the case in which the 
load is assumed to act at one corner of the 
tooth, we will take as a length of tooth, 
? = % pitch and the thickness of tooth ¢ = 
0.4 pitch (to allow for the effect of wear). 
Further, we will make the customary as- 
sumption, that one-half of F, the driving 
force, is taken by each tooth, while for the 
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stress per square inch on the material /, we 
will (for reasons subsequently explained) 
take 1,000 pounds. 

In the sketch herewith, representing a 
tooth in plan, it can be shown that failure 
will occur along the line ac }—a line making 
an angle of 45 degrees with the edge of the 
tooth. Iff#=ae=ecb=edand the load 
P(= 4 F) acts at d, the bending moment is 


Pz. The moment of resistance of the sec- 
tion is similarly a Os so that if p = 
pitch, 


Pe= LL Lab 4 and P= ols 0.0538 p* f. 


Inserting the values as above 
P = 53.33 p* pounds and F = 106.66 p®. (1) 
Taking next the case in which teeth are 
supposed to bear uniformly throughout their 
entire breadth b, we have 
3 
Pi=? of and PX ¢p= ox oie xt 
so that P= 40 pd and F = 80 pd. 
Also since the breadth or face of the wheel 
is frequently expressed in terms of the pitch, 
we may write (if b = k p) 
F= 80 p* k. (2) 
Reverting now to a consideration of the 
horse-power transmitted (H. P.) we represent 
by D the diameter of the gear in inches; by 
N the number of revolutions per minute, 
and by F' the driving force. Then we have 


H.P.="?N™ ana HP. = 0.000846 
83,000 x 12 ; 

DNp*, (8) 

when the load falls on the corner of the tooth; 

and 





H. P. = 0.0006346 D N k p* (4) 
for evenly distributed pressure upon the 
tooth. 

Upon examination it will be seen that the 
constant in (4) is three-fourths that of the 
constant in (8), and this fact enables a very 
serviceabletable to be calculated which can 
be readily used for cases in which corner 
breaking is to be allowed for, or for those in 
which uniform bearing of the teeth can be 
calculated upon. Further, by taking a stress 
of 1,000 pounds per square inch, as the stress 
on the material, it becomes an easy matter 
to modify the tabulated values to suit any 
given conditions. 

From the table I have constructed and 
which is given herewith, the horse-power 
per revolution transmitted by gears of from 
1 to 6inches pitch, and from 10 inches to 15 
feet in diameter, may be obtained. When 
the load is taken as acting so as to break 
the tooth across the corner, the table is to be 
used directly, the result giving the horse- 
power, when the stress on the material is 
1,000 pounds per square inch, as already ex- 
plained. For any other stress the tabular 
number found is to be increased or dimin- 
ished in a corresponding ratio. 

For evenly distributed tooth pressure 
three-fourths of the tabular value is to be 
multiplied by %, the ratio of the breadth or 
face of the gear to the pitch. Then for 
stresses other than 1,000 pounds per square 
inch, the result is to be increased or dimin- 
ished as in the first case. 








Horse-power of Spur Gears Per Revolution Per Minute. 


PITCH IN INCHES. 
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24 | 2% 3 34 | 3% | 38% 4 44 | 4% | 43% 5 54 | 514% | 5% 6 

eee ee 

063 ie bon Esha sae WaGule ate © ac apy Bers Stee 

.078 114 oka Gade Soeacl exes Pal! ves peel Aske Ay, ase ‘ 
217 | .249| .284| .820| .860| .401] .. Bee, |e eh eee 
248 | 285) 325 | 866 412 | .458 | .505 | .560| 610 .670| 7 
279 | .320| 366) .412| .462| .515| .569| .630| .686 .754| .821 
310 | .356 | .406| .458, .514/| .572| .682/ .700| .762| .888| .912 
341 | .392| .446| 508 .565| .630/| .695| .769| .8389 .922/ 1.00 
872 | .427| .487 617 | .687| .758 | .839| .915 | 1.00 | 1.09 
434) .499 | 569| .641 .720| .801| .885 | .879/ 1.06 1.17 | 1.28 
497 | .570/ .650| .733; .822| .916/| 1.01 | 112 | 1.22 | 134 | 1.46 
-558 | .641 | .731 | .825 | .925 | 108 | 1.13 | 1.26 | 1.87 | 1.51 | 1.64 
620 | .712| .812! 915 | 108 | 1.14 | 1.26 | 1.40 | 1.52 | 1.67 | 182 
652 | .783 | .894/ 1.01 1.13 | 1.26 | 1.89 | 1.54 | 1.68 | 184 | 202 
745 | .855 | 975) 1.10 | 1.28 | 1.87 | 151 | 1.68 | 1.88 2.01 | 2 19 

-925 | 1.06 | 1.19 | 1.38 | 149 | 164 | 1.82 | 1.98 | 218 | 237 

869 | .997) 114 | 1.28 | 1.44 | 160 |177 | 1.96 | 2.138 | 2.34 | 2.56 
993 | 1.14 | 130 | 1.46 | 1.64 | 1.88 | 2.02 | 222 | 2.44 | 268 | 2.92 
11 | 1.28 | 1.46 | 1.65 | 1.85 | 206 | 2.28 | 2.52 | 2.74 | 8.02 | 3 29 
24 [142 | 162 | 1.83 | 2.06 | 229 | 253 | 2.80 | 3.05 | 3.35 | 3.65 
86 | 157 | 1.79 | 2.01 | 2.26 | 252 | 278 | 3.08 | 3.35 | 3.69 | 4.02 
49 | 1.71 | 1.95 | 2.20 | 247 | 275 | 803 | 886 | 8.66 | 402 | 4.38 
61 | 185 | 2.11 | 2.38 | 2.67 | 2.98 |328 364 |396 | 4.36 | 4°75 
74 |1.99 | 2.27 | 9.56 | 288 | 3.20 | 3.54 | 3.92 | 4.27 | 4.69 | 5.11 
86 | 2.14 | 244 | 2% | 8.08 | 3.43 | 8.79 | 4.20 | 4.57 | 5.08 | 5.48 
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Notwithstanding some contention to the 
contrary it is, without doubt, very desirable 
to make a clear distinction between the two 
cases of tooth failure as above referred to. It 
is evident that in cast gears for rough service 
in crane gearing, agricultural machinery, 
etc., where the wheels are of only moderate 
width, or where the shafts cannot be main- 
tained in strict parallelism, nor their relative 
positions permanently secured, corner break- 
ing must be provided against, the breadth 
of the tooth being ignored in estimating its 
strength. On the other hand, for the best 
cast and for all cut gears carefully carried by 
shafts substantially supported, it is reason- 
able to assume that a fairly even bearing is 
obtained across the face of the tooth, and 
here the breadth is a factor which enters di- 
rectly into the consideration of the power- 
transmitting capabilities of the wheel. 

In either case it is obvious that in deciding 
upon the allowable stress due regard must 
be paid to the nature of the service, the con- 
ditions of operation and the character of the 
material. 

An analysis of several examples from prac- 
tice shows that for cut gears of cast-iron 
subjected to little shock, a stress of about 
4,000 pounds per square inch is allowable. 
Under similar conditions steel gears might 
be stressed to about 7,000 pounds. If much 
shock or vibration is to be provided for these 
stresses should be reduced considerably, 
2,000 pounds for cast-iron and 3,000 pounds 
for steel being sufficient. For high speeds 
these stresses should also be reduced, while 
for uncut gears of cast-iron from 2,800 to 
1,600, and for wood 1,700 to 1,000 pounds 
per square inch appear reasonable values. I 
find that several of the more reliable tables 
of horse-power of cast-iron gears involve a 
stress of from 2,000 to 2,500 pounds per 
square inch, and this appears to be a reason- 
able range of intensity of stress for ordinary 
cases. With the accompanying table, how- 
ever, any stress, which other than ordinary 
circumstances may render it advisable to 
adopt, may be readily substituted, and the 
corresponding horse-power obtained with the 
utmost facility. M. E. 

——_. eo —_—__——_- 


LETTERS FROM PRACTICAL MEN. 





Ring and Chain Ollers. 
Editor American Machinist : 

Mr. R. D. O. Smith’s second letter on the 
above subject inspires me to’ say a few 
words, and as the device is pretty exten- 
sively used, and generally well known, it is 
time perhaps that I should father what 
discredit there may be attached to it by ad- 
mitting that I am, I suppose, responsible for 
the device. At least, 1 have not seen or 
heard of its use earlier than the publication 
of an illustration in Engineering, in 1868, in 
connection with line shaft, hangers, and 
couplings which I furnished. We have no 
trouble whatever with the rings failing to 
deposit the oil on the shaft, for the simple 
and sensible reason that we turn a couple 
of narrow grooves on the inside of the ring, 
which, of course, start up more than full of 
oil, and the faster the ring runs the sooner 
it reaches the top of the shaft, and the less 
time the oil has to escape. The rings are 
better than the chains because less gap is 
required in the box, and, too, for the reason 
that the inside can be grooved as mentioned 
above. Joun E. SWEET. 

Syracuse, N. Y. 





The Up-to-date Limit of Elasticity in 
Iron, 
Editor American Machinist : 

I have noted a couple of remarkable 
statements of the elasticity of iron or steel, in 
recent issues of the AMERICAN MACHINIST. 
The first to attract my attention appeared 
upon the editorial page, July 18th, wherein 
Mr. B. F. Isherwood, chief engineer of the 
U. S. Navy told how, many years ago, the 
sheets of a boiler just unbuttoned themselves 
from the rivets without mutilating the holes 
in the sheets or the heads of the rivets. 
And now, August 8th, Mr. A. 8S. Richard- 
son tells how water got into the cylinder of 
an engine, and caused the head to spring 
away at least an eighth of an inch at every 
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revolution, and was just as tight as a drum 
afterwards. 

I cannot repress the thought that in these 
two statements the properties embodied in 


' them might have been differently distributed 


with beneficial results. A little less elastic- 
ity in the material, and a little more of it 
in the statements would have made them 
more easily credible. TECUMSEH SwIFT. 


Those Wire Calipers. 
Editor American Machinist : 

I have read with interest all of the items on 
calipers, and thought we were going to get 
a rest, when ‘‘A. K. A.” said, ‘‘ It depends 
on the man on the end of the calipers.” I 
think so, too. 

A mechanic writes that he ‘‘uses the 
micrometer.” I wonder if he realizes that 
no two men can gage their work just alike. 
Are we not falling into the same error, 7. ¢., 
‘‘weighing our work,” just the same as 
when we used the calipers, by shoving the 
micrometer over our work, by the sense of 
feeling or touch? Now, the only way out 
of this is an indicator on the micrometer, 
then one man can make his work absolutely 
like another one’s work. And with an indi- 
cator on his calipers can make the work 
absolutely with the micrometer. 

As micrometers and calipers are made 
to-day, one is little better than the other, 
except in looks and price. Neither of them 
gets out work absolutely. 

I have had men bring me a micrometer “‘ set 
right,” and I have found, according to my 
sense of touch, that they were from three to 
ten one-thousandths smaller than I should 
haveset them. Soin order to get the work out 
as they thought, and ‘‘felt right,” I have 
been obliged to set the micrometer to my 
sense of touch, and the work was _ pro- 
nounced ‘‘ right,” according to their view. 

Now, to come down to the facts of the 
case, those calipers that mechanic wants to 
**send to Africa, to be used as nose rings,” 
have their place and use. 

They were originated at the shops of the 
Lamb Knitting Machine Co., of Chicopee 
Falls, Mass. There is a place on their 
knitting machines where no other kind of 
calipers can be used, and they were coiled, 
flattened, bent, and on the first pair another 
wire was twisted around the legs in order to 
close them. 

Mr. T. C. Page, superintendent of the 
works, saw them, proposed to Mr. Geo. 

- Hadley, who invented them, to patent them, 
and they were sold to the Stevens Rifle and 
Tool Co., by whom they are now manufact- 
ured. As to lightness and sensitiveness of 
touch, they cannot be beaten. 

I use them on work from 23 inches down, 
and by the micrometer, as I set it, find that I 
come as near asone anda half one-thousandths 
of the size that 1 want, roughing, and I 
have duplicated many pieces of work with 
them. OLD-STYLE MECHANIC. 


The Safety Valve on the Monkey 
Wrench, 
Editor American Machinist : 

Iam not sure that anything need be added 
to the communication of ‘‘ Superannuated,” 
on the influence of the screwing-up stress 
upon the strength of bolts. I feel impelled, 
however, to offer a few illustrations which 
have often been made to do service before, 
in somewhat different dress. 

Referring to Fig. 1, it will be seen that 
screwing up the nut compresses the spring 
interposed between A and B, and we will 
assume that the load put upon the bolt by 
this operation is 4,000 pounds. It will ap- 
pear that the compression of the spring is 
very great compared with the accompany- 
ing extension of the bolt. Now, neglecting 
the slight extension of the bolt, if we apply 
an additional downward load of 4,000 pounds 
to the eye attached to the bottom of the 
member B, the total load upon the bolt will 
become 8,000 pounds. If, however, the 
original compression of the spring (due to 
screwing up) was 2 inches, and the cor- 
responding extension of the bolt was .02 
inch, the additional load of 4,000 pounds 
wouid stretch the bolt nearly .02 inch more, 
and allow the spring to extend the same 
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amount; or the spring would be left with” 
total compression of 2 — .02 = 1.98 inches. 
The bolt would then be subjected to the sec- 


ond load of 4,000 pounds + one of the -ini- 


tial load, or to 4,000 + 3,960 = 7,960 pounds. 
This result is not precisely right, for the true 
load would be somewhat greater than the 
value just found, but this is sufficiently 
‘* fine,” even for the purposes of a discussion 
of this nature. 

Now, referring to Fig. 2, the bolt is in the 
form of a spring, and when this spring bolt 
is screwed up so that the initial load is 4,000 
pounds, the legs of the piece B press against 
the piece A at m and n with a total force of 
4,000 pounds (2,000 pounds on each side). 
This action extends the bolt (spring) and 
compresses the legs of B ; but as the former 
distortion is very great in comparison with 
the latter, we will again consider the piece B 
as absolutely rigid for an approximate 
analysis. Upon adding a downward load to 
the eye of B (Fig. 2) the pressure between 
A and B at mand nis reduced by an amount 
equal to this downward force upon the as- 
sumption that Band A are absolutely rigid, 
and if this additional load is 4,000 pounds, 
the pressure at m and n will become zero, or 
the total load on the bolt will be but 4,000 
pounds. 

This conclusion is subject to such a modi- 
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effect is to reduce the pressure between A 
and Bat mand n without affecting the load 
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second smallest step; 14-inch double T rest, 


Allothers compound. Stock, Bessemer ste}, 


on the bolt. Heed 
The above discussion may be summed up Diam. Diam. Feed. er 
thus: In the case of Fig. 1, assuming abso- Pog ge — ny — Rao. ‘in, 
lute rigidity of all members except the jg no ogo 3” 156" 1A’ 86 = : 
spring, the load on the bolt is equal to the 18” No. 269 3” 1%” %” 82 1b " 
initial load plus the added load. Qt” a 258 8y,” 145” %’ 30— 13 ¥ 
; 23’ No. 255 Bip’? 1 gy’” 1” 2R 13 31) 

‘ig. total load upon dy va 3 

In the case of Fig. 2 the I wYnaar oe a a ~ 


the bolt (spring) is equal to the initial load 
alone or to the added load alone, whichever is 
the greater. 

In the former case the total load is actual- 
ly somewhat smaller than that just indicated, 
because none of the members are absolutely 
rigid, and in the latter case the actual load 
is somewhat greater than the above state- 
ment gives, for the same reason. 

In a practical case, the total load may be 
anything greater than the initial load or the 
apjlicd load (whichever is the larger), or 
anything less than the sum of the two. 

The bolt used to fasten a blank flange to 
a pipe, as in Fig. 3, approaches the condi- 
tions of Fig. 1, while along bolt through a 
heavy hollow column, as shown in Fig. 4, 
approaches the conditions of Fig. 2. This 
latter is especially true when the long bolt is 
reduced for the greater part ofits length toa 
section not exceeding the cross-section at the 
bottom of the threads, asis frequently the case. 

Ithaca, N. Y. JoHN H. Barr. 
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STRESSES ON CYLINDER HEAD BOLTs. 


fication as that referred to in connection with 
the case of Fig. 1, but with the great differ- 
ence in rigidity which we have in the con- 
ditions here, this modificationis slight. The 
actual load would be slightly more than 4,000 
pounds. 

Now let us go a little further and see 
what occurs when the load applied to the 
eye is not the same as the initial load due to 
screwing up. We will first take the ar- 
rangement of Fig. 1, and assume that the 
load applied to the eye is 6,000 pounds (the 
initial load being 4,000 as before). Upon 
the assumption of absolute rigidity, the total 
load on the bolt will be 4,000 + 6,000 = 
10,000 pounds. If the added load be but 
2,000 pounds, the total load will become 
4,000 + 2,000 = 6,000 pounds. 

Or, if we take the case of Fig. 2, the ad- 
dition of a load to the eye of 6,000 pounds 
will extend the spring beyond the extension 
under the initial load, the contact between 
A and Bat mand nv will no longer be main- 
tained, and consequently the load applied to 
the eye will be the total load on the bolt 
(spring). If, however, the load applied to 
the eye is less than the initial load, say 2,000 


pounds, it will not change the load on the * 


bolt, which will still be the load due to 
screwing up only. J 

This last conclusion follows from the fact 
that the final load cannot act to reduce the 
load due to screwing up, and if it puts a 
load on the spring greater than this initial 
load, the contact at m and n will be broken, 
and the bolt will have the second load only. 
As we have assumed this second load less 
than the initial load it cannot extend the bolt 
farther to produce such a result, and its only 


Some Chips Made by Modern Lathes, 
Editor American Machinist : 

We have noticed several articles in your 
paper recently in regard to the requirements 
of metal-working machinery and its adapta- 
bility for taking heavy chips when neces- 
sary. 

We recognize the fact that every manu- 
facturer makes an effort to make patterns 
and forgings as close as possible to the 
finished size in order to reduce the cost and 
labor of finishing; but in every shop there 
are times when it is necessary to remove an 
unusual amount of stock from a casting or 
forging, and we claim that all machine tools 
should be made to meet this emergency, and 
in designing our tools this idea is always 
kept in mind. 

Wishing to get an idea of what our lathes 
‘could do in this direction, we made a trial of 
some of the smaller sizes a few months ago, 
and although in no case were the lathes 
tested to their limit we think the result was 
very satisfactory. ' 

Thinking that on account of the recent 
articles in your paper, you may perhaps feel 
a personal interest in the matter, we send 


you by this mail a sample of the chips taken 
off at the time mentioned, you will find on 
each box the size of the lathe used in cutting 
the chip, and we enclose a table showing 
diameter of stock, speeds, etc. 
J. L. CHAPMAN, Supt. and Treas. 
FircHBURG MACHINE WORKS. 
[The table referred to by Mr. Chapman is 
as follows : ] 
(Test made April 15, 1895.) 
* Belts, all single, on middle step of cone, 
except on 30-inch lathe, which is on the 


[The figures given in this table speak for 
themselves, and the chips mentioned si w 
great cutting power and steadiness of act! vn, 
They were evidently taken dry. The «ip 
made by the 14-inch lathe is }% inch w de 
and about ,4; inch thick; that made by he 
21-inch lathe is 1y, inches wide, and ab ut 
the same thickness; that made by the °4- 
inch lathe is 14 inches wide and the sane 
thickness ; that by the 80-inch lathe is ° 5, 
inches wide, and very nearly ;'; inch thi. . 
All the chips are curled.— Ep. } 


Tom Sees Some Shops. 
Editor American Machinist : 

My boy Tom has developed a liking jor 
machine shops, and Saturday afternoc»s 
when he should be working around t.e 
house, he is more often found in some sh: 
supremely happy and also dirty. Now, i: 
common with many others who follow t 
machinist trade, I find it something mo 
than simply a means by which to get a liv- 
ing, and naturally the boy is imbued wi'h 
more or less of the same ideas. His critic:l 
faculty seems somewhat developed, as you 
may see from some of his remarks on sho})s. 

** Well, I was over at A.’s shop to-day, 
and I see they are putting up a new buili- 
ing. Queer way they have of getting alon.’. 
You remember their old shop and the way 
things were fixed. Did not seem half room 
enough, but they got out a lot of work. 
The fellows all were interested in seeing 
how much work they could turn out, and 
what a contempt they had for the old C. 
shop because they were slow and old-fogy 

‘‘ There was that old pulley lathe. Could 
turn any pulley that swung under the ceil 
ing. The spindle was about three inches 
diameter, the ways cast-iron rails on wooden 
beams and the feed the old crank and ratchet 
affair. But it could turn an eight-foot. pul- 
ley in very fair shape, and the man who ran 
it was proud of the amount of work he 
could turn out. 

‘‘Then their shafting lathe. It was not 
very much of a lathe, but the man on it 
turned out a lot of shafting. The follower 
had three tools, two roughing and one 
finishing, and the shaft was kept steady by 
hard wood blocks. An old white-lead keg 
did duty asa pump. Feed about 6 or 8 to 
the inch, and the man on that lathe was a 
hustler. 

‘* There was no system in the shop, but it 
had the advantage of being so small that the 
space in which to lose things made it fairly 
easy to find them again. There were lots of 
bosses, some seven in all. Sometimes a man 
had work from four of them at once. How- 
ever, it seemed necessary to move, and the 
old C. shops being then vacant they moved 
in there. You may see how things were 
going on. 

‘“‘ Well, they moved into the other shop 
and then needed an office some distance 
away from the shop, and a new residence 
was also built. For some reason the men 
did not work so hard in the new place. It 
may be that the ghosts of the old men and 
their fine feeds, or the high collars of the 
office men, or else the shop being so large 
the men did not feel their old importance. 
At any rate, the old friendly feeling has 
gradually died out, and there is no good 
system of foremanship to take its place. 

Why, suppose a foreman was to give a man 
a piece of work, and the proprietor was to 
come along and wanted another job, he 
would say, ‘Oh, to blazes with him ; I want 
you to do this.’ Of course, he can’t get any 
kind of a man to stand that. The manager 
tries to spread himself everywhere, and as 
he can’t be over two or three acres at once, 
things don’t go so very well. I don’t know 
why he wants to build another shop, unless 
to make a final splurge. They are not very 
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»,osy in this one. And just the sont of 
ilding you might expect—a light and 
iky affair. I don’t see how a man can do 
» work in these days.” 

Chere is another shop in town, a small 
and the young man seems to have taken 
s there. 

‘Down at B.’s shop things are not any 
x, There the two of them work all 
just like any other machinists. Only 
x two men to help them, and each of 
»wners is afraid the other may have too 

-atime. One of them kept the books, 
as the work increased and he had off his 

ov alls for a part of each day, the other 

( | stand it no longer, and he had to come 

bi to the shop. There they work all 

d: and seldom read anything. One of 

tl told me he used to take the AMERICAN 

HiNIST, but found so few things in it 

were any good he gave it up. They 
nev ¢ go after work, and I suppose some 
day they will be wondering why they have 
suc. ill luck.” 

 erhaps by seeing these shops and noting 

the’: bad qualities, he may be better able to 
ap) ceciate the better class of shops when in 

tine he tramps. C. 


. Lathe Indicator, 
Editor American Machinist : 

Nearly a year ago I made myself a lathe 
in icator that has since proved so useful that 
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shank, and clamped in any position. This 
is sometimes an advantage, as it enables the 
dial to be turned towards the light. The 
shank contains a long plunger ¢ of round 
wire, hardened at its outer end, and having 
a head riveted on its inner end to keep it from 
dropping out when in use. The plunger has 
a bearing at each end (the outer bearing 
hardened), but does not touch the shank for 
the greater part of its length. The top of 
gear box has the dial engraved on it, and 
over this is screwed on a glass cover to pro- 
tect the hand. 

The bottom plate of the gear box is shown 
in plan and elevation in Fig. 3. It consists 
of around plate d, to which the bridge piece 
e is fastened by two posts f/f; d and e form 
the bearings for the center shaft g, and the 
two segment shafts A andi. The two seg-- 
ments & and / both mesh into the center pin- 
ion m, but & has fastened to it the pinion n, 
while / has a spiral spring 0 around its shaft 
to return the hand to zero, and always keep 
the backlash in the gear teeth taken up in 
the same direction. The piece @ in Fig. 4 
contains a short plunger p, which has a few 
rack teeth cut near its inner end that engage 
the teeth of pinion x. The plunger p is pur- 
posely made with a shoulder against which 
it strikes at the inner end of its stroke just 
before the segments strike the posts f /. 
This is to save the delicate gear teeth from 
injurious strain in the event of the plunger 
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the hand is at either end of its travel will be 
the high and low spots respectively, which 
it is sometimes convenient to know. By 
placing the plunger near left-hand end of 
arbor, starting lathe, but holding arbor from 
rotating, we can test the truth of the live 
center. By reversing the arbor in the lathe, 
and moving indicator towards right-hand 
end (as shown dotted), but without moving 
cross slide, the alignment of lathe can be 
tested, both for direction and amount. 

Fig. 7 shows the application to a piece 
chucked a second time, where it is desired 
to get the part turned at the first chucking 
to run true, the indicator showing just where 
to hammer it, and how much. In this 
position the indicator may also be used to 
test the end shake of the lathe spindle, to 
tell if the face plate runs true, and whether 
the lathe faces flat or dishing. Fig. 8 
shows how a hole may be tested for truth by 
means of the bell crank attachment. With 
this indicator a piece of work in an inde 
pendent 4-jaw chuck may be trued in a 
surprisingly short time, andif the work is 
much out of round, and not much of a cut 
to come off, as is the case with very many 
castings, the indicator is almost invaluable, 
as it will show when the two opposite low 
spots are the same distance from the center 
line, or in other words, when we have the 
casting chucked so it will clean up to the 
largest possible dimensions. When used to 


| will venture to offer sketches of itscon- c¢ being jammed hard against the work. true up a center punch mark in work 





/ 
go } 


Fig. 6 


ee 
_American Machinist 


















































Fig.4 


Amerwcan Machinist 





struction and use in the hope that they may 
prove interesting to some of your readers. I 
do not claim any originality on the idea of 
the thing as a whole, but only on some of 
the details, and a few of the applications in 
use. The germ of the idea is embodied in 
the instrument shown by Mr. Frederick M. 
Bush in your issue of April 23, 1891, who 
‘redits it to Mr. James Shaw. I took Mr. 
Bush’s multiplying levers and developed 
‘them into pinions, segmental gears and a 
rack, and thus enlarged the range of move- 
ment to +5 inch, which, although not abso- 
lutely necessary, is sometimes exceedingly 
convenient. 

Fig. 1 shows a plan view and side eleva- 
tion of the instrument as it is ordinarily 
used. The hand on the dial makes one com- 
plete rotation for y+, inch movement of 
plunger ¢ (but has a slight margin over one 
turn), and as the dial has 100 parts, each 
part corresponds with .001 inch movement 
of plunger. The shank of the instrument 
that goes in tool post of lathe is shown in 
section in Fig. 2. The back end of this 
shank is bored out } inch to take the round 
stem a of the piece shown in Fig. 4, which is 
fastened to the gear box by two small 
screws. The bottom of the shank is split, 
and closed by a clamping screw 6, so the 


gear box can be rotated in relation to the - 
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Fig.8 


clamped on the face 
plate, a rod pointed at 
one end and drilled at 
the other is placed be- 
tween the center punch 
mark and tail center 
of lathe, while the 
plunger ¢ is made to 
bear against this rod 
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LATHE INDICATOR. 


When the instrument is assembled the two 
plungers ¢ and p come together, and the 
former can push the latter in, which actu- 
ates the pinions and segments, and, of 
course, the hand on the dial, but when the 
pressure is entirely or partly removed from 
the outer end of ¢, the spiral spring o returns 
all the parts to their normal position, or as 
near to that position as the plunger ¢ will ad- 
mit of. The rack teeth on plunger p are 20 
per inch, while the pinions m and n have 
each 12 teeth, and the segments é and / are 
portions of a 72-tooth gear. 

Fig. 5 shows the hole indicator attach- 
ment in plan and elevation. It is a curved 
piece that clamps on the outer bearing 7 of 
the plunger c, and carries the bell crank s, one 
end of which bears against the plunger ¢, 
and the other against the bore of hole 
(the bell crank sis not shown in elevation). 

Fig. 6 shows the application to an ordinary 
lathe job. By putting the arbor in between 
centers and the indicator in the tool post, the 
arbor may be turned around with the fingers 
while the lathe spindle is at rest, and the 
plunger brought in contact with it; if the 
hand stands still on the dial it will show 
that the arbor is true, butif the hand moves 
the amount of movement shows the amount 
of eccentricity of the arbor, and the parts of 
the arbor in contact with the plunger when 
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Fig. 9 


as near to the work as possible, the rod 
not being allowed to rotate with the work. 

Fig. 9 shows the application of the indi- 
cator to setting the spiral bed of a milling 
machine at exact right angles with the 
spindle, which is not a very easy thing to 
do when you have to depend on the gradua- 
tions on the machine, even with the best 
light and best of eyesight, and if a deep 
slot is to be cut with a mill of large diameter, 
the teeth will drag on one corner unless the 
bed is set accurately square with the spindle. 
The indicator is held in the arbor between 
one side of the washers. Screwing up the 
arbor nut with the fingers holds it tight 
enough, and does not bend the arbor, which 
might happen if a wrench was used. The 
bell crank attachment is brought in contact 
with a small block held upright in vise 
jaws, and the contact tried first at the right 
and then at the left of arbor, and if the 
indicator reads the same in both positions, 
the bed is correctly set, but if the readings 
are different, then the bed should be set 
around till the hand stands at the mean of 
the two original readings. The vise jaw 
itself might be used in place of the small 
block shown, only the vise should have been 
previously set parallel with the bed by 
letting the jaw travel past the bell crank, 


and noting if there was any movement of 
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the hand. By holding the shank vertically 
and turning bell crank attachment through 
& quarter turn from the position shown in 
Fig. 9, it can be used to set the vise jaws 
parallel with cross slide. 

Not long ago I used it with good effect in 
a shaper; placed in. the tool post, with 
plunger in contact with surface of shaper 
vise, it showed me the bottom of vise was 
neither parallel with ram in one direction, 
nor with the rail in the other direction. 
Then with the ram at rest, I slid two alleged 
‘equal .parallels” under the plunger of 
indicator, and found out that they were 
neither parallel nor alike, but the error was 
not very large, so by placing the thick end 
of the largest parallel on the lowest part of 
vise, and the thin end of smallest parallel 
on the high spot of vise, I got my work 
planed up much nearer parallel than if I 
had gone at it haphazard. One of my friends 
suggested placing the indicator on the end 
of an arm held in drill press chuck, and 
letting plunger travel around the table near 
its edge to test for squareness with spindle, 
which I intend to do some day, but haven’t 
got about it yet. There are quite a number 
of uses aside from lathe jobs to which this 
tool may be put, so it hardly merits the 
name of lathe indicator. 

WALTER GRIBBEN. 


The Angle of Centers for Large Lathes. 
Editor American Machinist : 

Your article on the subject of ‘‘ Lathe 
Centers,” in your issue of June 6th, is an 
initiative step towards remedying a certain 
evil which has existed or does exist in 
nearly every shop in a more or less aggra- 
vated form. 

In my experience, up to a certain date, I, 
as well as my shop associates, labored under 
the delusion that the angle of the centers for 
large lathes, exceeding 30 inches in swing, 
should be 90 degrees. 

A 36-inch lathe was used for doing both 
heavy and light work, and for that reason 
was equipped with two pairs of centers, one 
pair 60 degrees and the other 90 degrees. 
Somehow or other the 90-degree centers 
were always in poor condition when needed 
which necessitated the use of the 60-degree 
set for a heavy repair job which was re- 
quired in a hurry. With many misgivings 
on the part of the lathesman, the piece was 
placed between the centers and finished 
without any of the imaginary difficulties 
looked for. 

This experience resulted in the use of the 
standard angle of 60 degrees for all lathe 
centers regardless of size of lathe or class of 
work in my charge. E. A. MULLER. 

Springfield, Ohio. 


Wants Information About Soldering. 
Editor American Machinst : 

Can you orany of your readers give me a 
quick method of soldering the wire eyes to 
brass-button blanks. P. C. 

New Haven, Conn. 


Projecting Drawings. 
EHditor American Machinist : 

‘*Chordal,” in one of his letters, speaks of 
successful things that won’t do. I am re- 
minded of that saying in reading the articles 
in the AMERICAN MACHINIST on “ Proper 
Methods of Projecting Drawings.” One con. 
cern employing about 500 men has a method 
which should please every one. The views 
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Title 





. American Machinist 
are made as shown in accompanying sketch. 
One set of men may look at two of the 
views and be happy, while the opposite 
set may pick out the two views pleasing to 
them. 

This scheme leaves room at the lower 
right-hand corner for the title, that being 
the reason for placing the plan underneath 
instead of above the elevations. The system 
gives no trouble, and while at first new men 
may declare it all wrong they soon become 
accustomed to it, Wo. SANGSTER. 
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Special Announcements. 


Ge We publish nothing in our reading columns 
for pay, or in consideration of advertising patronage 
Space in the advertising pages only is for sale. 

G2 We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent 
on subjects pertaining to machinery. 

Ge” Lvery correspondent, in order to secure atten- 
tion, must give his full name and address; not nee- 
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Ge" AU communications jor, or relating t the 
reading columns should be addressed to the editor. All 
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wrapper denotes week with which subscription expires. 

Ce" The American Machinist is nol interested 
in any particuiar patents, products or factories, to the 
prejudice of others, but is devoted to the interests of 
all those who have to do with designing, building, 
selling and using machinery. 

G2" Back volumes of the American Machinist 
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may still be obtained. Price unbound, $3.00 per 
volume postpaid ; bound in cloth, $4.00 per volume. 
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“Impulse” Engines Witheut the Im- 
pulse. 





To invent a new word, or even a new 
application of a standard word, is to incur a 
great responsibility in any event, and in the 
case of an incorrect application of the word 
it may cause serious trouble and misunder- 
standing. Someone has begun the practice, 
and now it is quite a common one, of speak- 
ing of the gas and oil engines of the day as 
‘‘impulse” engines. The idea intended to 
be conveyed, of course, is, that the power 
developed by the engine and taken from the 
driving shaft for practical uses is first im- 
parted to the piston suddenly and all at 
once, at the instant that the explosion 
occurs. The use of the word ‘‘impulse” in 
this connection, meaning by it a sudden 
application of force, is incorrect, mislead- 
ing and libelous. Inspeaking of the ignition 
and rapid combustion of the charge as an 
explosion, we are probably contributively 
culpable. The expression suggests not only 
an unsteadiness of revolution in the engine 
much greater than actually occurs, but also 
strains upon bearings, connections and frame 
that never are encountered. We mentioned 
not long ago the desirability of some move- 
ment for the steam-engine indicator which 
would enable it to show us clearly what goes 
on.in the cylinder while the crank is passing 
the center, and the transitions of the steam 
currents are taking place. We have now in 
the gas and oil engines another place where 
such an arrangement is peculiarly desirable. 
We should be able to trace the ignition 
of the gas and the rise in pressure during 
the combustion. We know that it takes 
time. We know from our present indicator 
evidence that the increase in pressure is not 
in the nature of an instantaneous shock or of 
a blow struck any more than the admission 
of steam in the steam cylinder is a sudden 
blow, because we see that the movement of 
the pencil of the indicator is not sufficiently 
rapid, and that it does not acquire momen- 
tum enough to carry it beyond, or more than 
slightly beyond, the actual pressure attained 
and represented. The indicator tells us even 
now that these engines, so far from being 
‘‘impulse” engines, or being driven by a 
blow like that of a sledge upon the piston 
at the beginning of the working stroke, are 
instead more truly expansive engines than 
any steam engine that ever existed, and that 
the driving by expansion continues for the 
entire stroke, while in the steam cylinder 
the expansion is only for the portion of the 
stroke remaining after the cut off. Nosteam 
engine runs by expansion alone as the gas 
engine does. There is always a certain 
portion of the stroke, when the cylinder is 
filling with steam, and by its pressure driv- 
ing forward the piston, which certainly does 
not do that work by the expansion of that 
charge of steam ; and only after the cut-off 
is the work of expansion done. But the 
diagram from the gas engine shows us that 
with it ‘‘cut-off” has occurred before the 
beginning of the stroke, and the entire force 
of the driving stroke, from the beginning to 
the end of it, is due to the continued expan- 
sion of the burnt gases contained in the 
combustion chamber and in the clearance 
spaces at the beginning of the stroke. Of 
course, we understand that in these engines 
every stroke is not a driving stroke, and that 
in some of them the intervals of intermission 
vary according to the power or speed re- 
quirements, but we must protest that to 
call the engines ‘“‘impulse” engines gives 
us no hint of this peculiarity, but that it 
does give usa hint of something that does 
not exist. 

a _ 


The Development of the Steel Building. 





The tall office building is one of the mod- 
ern wonders. What all may not perhaps as 
fully realize is that it is also almost entirely 
an American product.. Our transatlantic 
cousins freely acknowledge this. A leading 
English publication, in a recent illustrated 
description of some of the tall structures 
lately erected in New York, Chicago and 
other cities, says that ‘‘ they are really very 
wonderful in their way, and mostly unlike 
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anything we have in Europe.” The Parisian 
papers also have illustrated and described 
these buildings, Frenchifying and adopting 
the word mostly employed to designate them 
as ‘‘ le sky-seraper.” 

That these buildings are a pronounced 
improvement upon the old, and an un- 
doubted success, is attested by those who 
occupy and use them, by those who own 
them, and by those who are still hurrying to 
build them faster and higher. Their advent 
is so evidently an improvement as to sug- 
gest the customary question as to why we 
have not had them long ago, and the ready 
answer is that they have only been possible 
within the present generation of men. They 
are the combined product of the modern 
methods of producing steel, of the passenger 
elevator, the electric light and the telephone. 
The inventor and the mechanic have pro- 
duced them, and none can more fittingly still 
study and discuss them. 

It is easy to believe that these buildings 
being of so recent growth, are, perhaps, not 
yet fully developed. In the long run no 
profession has a surer grip upon the human 
race and its belongings than that of the 
architect. Sooner or later he has his say, 
and he has not yet had his say as to the mod- 
ern building. The building has grown more 
rapidly than the man, but we must believe 
that he will eventually overtake it. 

The essential change thus far in the build- 
ing is in the material employed, and this has 
changed the method of erection, and re- 
versed the function of the principal elements 
of it. The entire area covered by the build- 
ing is now its foundation, and the external 
walls instead of being the principal support 
of the building, and carrying all the floors 
and the roof, are now themselves supported 
instead. This reversal of function has made 
some of the things now perpetrated in the 
name of architecture absurd. These build- 
ings still pretend to be of masonry, when 
they are not, and, while they present to the 
eye the appearance of massive structures of 
stone, if they actually were what they seem 
to be they would tumble down. One build- 
ing shows in its front a vast rectangular 
opening taking in the second story, and in 
the flat top of the opening is displayed a 
central wedge or keystone, and ranging 
away on either side of it are successive 
stones with their sides radiating from the 
assumed center of the ‘‘ arch,” the whole ar- 
rangement being supposed to support a 
dozen or more stories of building above it. 
The superstructure is really supported, as 
are the visible stones themselves, by a mass- 
ive steel beam. In another building this 
great opening, so necessary for the traffic in 
and out, shows a number of graceful Ionic 
columns that, if they were not a mere pre- 
tense, would inevitably be crushed by the 
weight of the twenty stories that tower 
above them. 

These things ought not so tobe. In the 
complete development of the steel order of 
architectyre they will not be. Steel will be 
seen and known to be what it is, and will be 
trusted and credited justly. None may say 
in advance what we shall see, but we shall 
see the truth, and we shall not sacrifice any 
essential, as we are still oftensacrificing one- 
half of our light, to the pretense of brick or 
stone. We might have larger windows and 
the building would be lighter within and 
have a much lighter appearance without. 
In the new order we would have no use for 
the stone mason except for the foundation. 
The building might all be made in the steel 
works, and with the foundation ready it 
could go up like acircus tent. This sug- 
gests the ready transportation of the mod- 
ern building, and it suggests a much larger 


thing. It suggests the possibility of sup- — 


plying the world with buildings after the 
steel order of architecture. There may be in 


this the promise of as great an export trade 


as in that of any American manufacture. 
——_—_ <> —_____ 

There will be no meeting of the Western 
Foundrymen’s Association in August; ar- 
rangements are being made to hold the 
September meeting in Milwaukee, Wis., 
particulars of which will be announced 
later, 
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Accuracy on Gun Work. 


Our contemporary the Hngineering Ning 
comments upon the wonderful accuracy of 


modern machine shop manipulation, basing 
its remarks upon the alleged fact that in 
seven 12-inch rifles recently turned ou: at 


Watervliet Arsenal there was a variation ip 
weight between them of only 5 pounds ; «he 
total weight of each gun being 115,990 
pounds. Our contemporary says : 

Instead of a jacket a series of hoops ore 
shrunk on the inner tube for nearly he 
whole length of the gun, and over this is 
shrunk a single jacket, covering about t:. »- 
thirds of the length, and then another la er 
of long hoops. When the intricacy of (is 
assembling process is considered in conr:c 
tion with work done on lathes capable of 
handling guns 40 feet long, the close agrie- 
ment in weight is almost phenomenal. 

As the hoops are shrunk on in such a 
manner as to make the gun practically so’; 
it evidently can make no difference ho, 
intricate or how simple the system of hoo»s 


—_ 


< 


may be. If a hoop should be bored too 


large, its seat would be turned to fitit. This 
confines the field for variations of size and 
weight to the bore and to the exterior of the 
guns. We figure that a cut .001 inch thick 
taken out of the bore of the gun—enlarging 
it .002 inch—would weigh nearly 2.7 pounds, 
and from this it is seen that a variation of 
5 pounds, caused by variation in size of bore, 
would mean a variation of diameter of some- 
thing over .004 inch, which would be any- 
thing but close or accurate work. : 

On the other hand, if we suppose the bores 
of these guns to be within a much smaltr 
limit (as they should be and probably are) 
and assume them to be alike, then the 5 
pounds variation must be caused by varia- 
tion of outside diameter or in length 
Assuming the mean outside diameter of the 
gun to be 24 inches we find that a variation 
of .001 inch in diameter here would almost 
exactly make 5 pounds variation in weight 
and, if made within any sueh limit outside 
it is a case of sadly misapplied skill and 
useless work. 

The fact is, however, that limits of varia- 
tion in machine shop work are not based 
upon the diameter or weight of the work, 
but may be just as close on work 12 inches 
diameter as on work 1 inch diameter. 

It is quite well understood among ma- 
chinists that the limit of variation in lathe 
work is not proportioned, or is not, as our 
contemporary would probably say, ‘‘a 
function” of the diameter of the work. 
Large work may be, and frequently is, done 
to as close limits as watch work, and is 
usually done much closer in proportion to 
its actual size, if that were considered to be 
of any especial significance. 

—-<>e—___—_ 
English and American Nomenclature. 


A British writer in starting an editorial 
says, somewhat incidentally: ‘‘It is a pity 
that our industrial technical terms have 
drifted so widely apart, that many Ameri- 
can writers are obscure, if not unintelligible 
to Englishmen. We do not mean to say that 
we have right on our side in every case, for 
there are many cases in which the Ameri- 
cans have the advantage in conciseness ; they 
say ‘planer,’ while we say ‘planing ma- 
chine.’ At the same time we say ‘ dredger,’ 
an inconsistency, if the other term is correct. 
We use in common the term ‘shafting,’ but 
while we have abandoned the word ‘arbor,’ 
as applied to shafts, and adopted from the 
French or Latin, the American uses ‘arbor’ 
to distinguish what we call a mandril and 
what is called in France a mandrin. Evi- 
dence seems to be in favor of the mandril, a 
term to distinguish a temporary axle or 
shaft from a permanent one.” 

Here we evidently have the advantage of 
the Englishmen, as they seldom succeed in 
writing anything that is unintelligible to us, 
at least as far as the meaning of the words is 
concerned. We use both arbor and mandrel 
as we choose, and each is intelligible and 
satisfactory to us, and we sympathize with 
the people to whom the one of them isa 
stumblingblock. We do not use such a 
bizarre expression as ‘‘ upkeep” instead of 
the good, old word maintenance, and we say 
‘right of way ” instead of ‘‘ way-leave.” 
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sions of general interest relating to subjects dis- 

- 4 Gohumns will receive attention in this 
a cont. The writer’s name and address should 
‘ ccompany the question. Neither correct initials 
f ion will be published when there is a request to 
“, If questions are enclosed with a business 
ication, they should be written on a separate 
. Wwe cannot undertake to answer questions in 
‘egue.” This department is usually crowded, 

tions must wait their turn to be answered, 

an we undertake to solve mechanical or engi- 
, problems, and send answers by mail. 














W. E.8., Newark, N. J., writes: 


Pl cive me a formula for determining 
th: it required for enameling. A.—The 
he quired depends on the kind of work 
to » Jone; the substances are fused by the 
hea a small furnace, or by the flame of 
a | pipe. No formula can be given, 
ski manipulation and experience are 
essent.al for successful results. 

08: H. W. B., Wenonah, N. J., asks: 


What is the method of least squares and 


how i: it accomplished ? A.—The method 
of-least squares is one of obtaining the most 
probs»le value of a quantity from a set of 


observations made to determine it in ac- 
cordace With the principle that the sum of 
the s uares of all the errors is to be made a 


minimum, used especially in astronomy and 
geodivsy. For the application of this method 
we just refer you to books treating on this 


2. Please give me a good method 


subject. 


of pickling iron castings. A.—Mix vitriol, 
1 part, water, 2 parts. Wet the surface of 

~ the casting well with this solution, by the 
meats of a ladle, or a cloth tied to a stick in 
the form of a brush, and let the casting stand 
for about 8 or ten hours, then wash it off 
with water, 


(309) O. O., Philadelphia, Pa., asks: Is 
there a rule or formula for computing the 
dimensions of the parts of a small steam en- 
gine which is to be built from the drawings 


of a much larger one, so as to preserve the 
relative strength of the parts? And does 
such a rule apply to the diameters of cylin- 
ders as well as to diameters of shaft, rods, 
etc? A.—There is no such rule. The large 


drawing will show the type of engine which 
is to be followed, and this is the only pur- 
pose for which it can be used. In designing 
an engine the diameter of the cylinder, 
stroke of piston and speed suitable for the 
work which the engine will have to do 
should first be determined. The dimensions 
of the parts should then be computed inde- 
pently of the dimensions on the large draw- 
ine. Rules for computing the sizes of the 
different parts are given in books treating 
on the steam engine, but since the rules as 
given by different authorities for determin- 
ing sizes of similar parts are sometimes con- 
flicting it is necessary that the designer 


should have experience. Again, some of 
the rules which give satisfactory results in 
designing large engines will have to be 
modified, as experience and sound judgment 


may dictate when applied to the design of 
very small engines. 


(310) C. B. H., Montreal, Canada, asks: 
How can a bicycle handle be bent without 
buckling, or brought to its original shape 
without an unsightly dent? A.—There are 
two ways of accomplishing this: First, 
fill the tube with melted rosin and let it 
cool; then grip the tube in a vise between 
soft pine pieces, and bend it cold to the 
required shape, after this, heat the tube to 
melt the rosin, and allow it to flow out. 
The other way is as follows: Make a form 
or template of pine about 14 inches thick, 
auc cut the edge to conform to the required 
bend of the handle bar. Cover this edge 
wiih a strip of asbestos, and in the center 
of the curved portion of the edge bore a 
hole to receive the shank of the bar, and 
‘hen clamp the template, with the curved 

‘ce upward, in a vise. Now heat 2 or3 
tuches of the handle bar in the center in a 
Cunsen flame to a dull red, and then bend it 
over the form. In a similar way, by heat- 
ing 2 or 3 inches at a time, the whole length 
‘the bar can be bent. The asbestos will 

vent the burning of the wood. A handy 
ivrangement for heating conveniently the 
handle bar at any desired spot, is to attach 

c the Bunsen burner tworubber tubes of 
vonsiderable length leading to the gas and 
compressed air pipes which may be situated 
‘t some distance from the bench, Place 
upon the bench a cast-iron plate, and on this 
arrange fire bricks in such a way as to con- 
tue the flame to the part to be heated. Such 
a0 arrangement will not only be handy for 
heating the handle bars, but for many other 
small jobs that may come along. 


(311) M. M., Evanston, Wyo., writes: 
Please inform me if there is a book published 
on the practical management of electric 
lighting and of power plants, if so, please 
give publisher’s name; also state where 


8. P. Thompson’s book on ‘‘ Magnetism and 
Electricity ” can be obtained. A.—‘‘ Prac- 
tical Treatise on Electric Lighting,” by 
W. E. Sawyer, and ‘‘ The Practical Man- 
agement of Dynamos and Motors,” by F. B. 
Crocker and 8. 8. Wheeler, may suit you. 
These books are published by D. Van 
Nostrand Company, 23 Murray street, New 
York. ‘‘ Magnetism and Electricity,” by 
S. P. Thompson, you can obtain from the 
same firm. 2. I have a cylindrical tank, the 
inside dimensions of which are 60 inches 
diameter and 120inches high. I have placed 
it on its side, and have graduated one of the 
ends in inches, and now want to show the 
number of gallons contained in the tank up 
to each inch. Please give formula for com- 
puting the same. A.—Find the area in 
square inches of each segment terminating 
in its respective chord drawn through the 
inch mark. The rule for finding this area is 
given in answer to Question 299 in our issue 
of August 1st, current volume. The quick- 
est way will be to find the area of the lower 
segment first, and then find the area of each 
succeeding segment up to the center, then 
subtract the area of the lower segment from 
the whole cross-sectional area of the tank, 
the result will be the area of the segment up 
to the chord drawn through the highest 
inch mark; then subtract the area of the 
second segment at the bottom from the 
whole cross-sectional area of the tank, the 
result will be area of the segment up to 
the chord drawn through the second inch 
mark from the top. In a similar way the 
areas of all the segments reaching to chords 
above the center of the tank are found. 
Lastly, multiply the area of each segment 
by the length in inches of the tank, and 
divide these products by the number 
of cubic inches in a gallon, 231, the results 
will be the number of gallons in each 
segment. 


(812) W. W., Buda, IIll., writes: Kindly 
ive me some points on brazing. I have 
jobs of every description in this line, but I 
have no tools in the way of a special forge 
or blow pipe, but simply a smith’s fire, and 
it will not pay to rig it up,.as the jobs are 
far between. I simply want points as to 
whether the pieces to be brazed must be 
cleaned, kinds of spelter, borax, ete. A.— 
The materials necessary for brazing are the 
brazing solder and the pulverized borax, 
which acts a flux. The principal ingredi- 
ents of the brazing solder should be copper 
and zinc; the proportion of the latter will 
govern the hardness; 2 of copper and 1 of 
zinc is often used for brazing ; 1 of cop- 
per and 1 of zinc is more fusible. This 
solder can be bought of any composition. 
Trouble may be avoided by using a suitable 
kind of borax, of which there are three 
kinds—the plain borax, borax which has 
been dried or calcined, and borax which has 
been melted and then broken to a coarse 
powder. The first kind when heated will 
swell, and does not flow readily over the 
surface. The second kind is nearly free 
from this defect. The third kind has nearly 
all the water driven out of it, and therefore 
forms a perfect covering for the metal. 
The common practice is to use some of the 
calcined borax and some of the melted 
borax with which the joint is covered. All 
the parts which are to be brazed must be 
thoroughly cleaned ; rust, oil, or any foreign 
matter must not be allowed to remain. 
Make a fairly good joint by filing or scrap- 
ing the surfaces which are to be united, a 
perfect joint is not needed, nor desirable. 
Place the pieces in their proper relative 
position, and bind them securely together 
with binding wire or clamps. Now heat 
the pieces over a clear charcoal or coke fire, 
and in the meantime have close at hand two 
shallow boxes, one containing borax, and 
the other a mixture of borax and spelter, 
about two parts of spelter to one of borax, 
by measure. In heating the work hold the 
brazing spoon where it will become as hot 
as the work; when the work begins to 
redden dip the spoon into the borax, when 
a portion will adhere to the heated metal, 
and may be wiped into and around the 
joint. After the flux has been thoroughly 
applied to all parts of the joint, and the 
heated metal comes near the brazing point, 
dip the spoon, which must always be kept 
hot, into the mixture of borax and spelter, 
and apply as before, wiping it into and 
around the joint. When it is certain that 
the spelter has penetrated all parts of the 
joint, remove the work carefully from the 
fire and allow it to cool, care being taken 
that none of the pieces are moved relatively 
to each other until the spelter has set, then 
use a metal brush, and remove rapidly the 
borax, which does not harden at quite as 
high a temperature as the spelter. The 
above refers to such work only as may be 
met with in a machine or repair shop. 
Skill and experience are the most essen- 
tial requisites for making good joints; 
for it does not follow that when the joint 
has a good outer appearance it is a per- 
fect one; unless the spelter has flowed 
throughout the joint, disappointment will 
be the result. Itis here where experience 
and carefulness are of the greatest impor- 

tance, 
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(813) 8. C., Boston, Mass., writes: Kind- 
ly give me a rule for computing the cooling 
surface in a condenser for single or com- 
pound engines. For instance, find the cool- 
ing surface for a 17x18-inch marine engine, 
steam pressure, 100 pounds: speed, 180 rev- 
olutions per minute, cutting off at half 
stroke. A.—When the temperature of the 
sea water is about 60 degrees you may use 
the following number of square feet of cool- 
ing surface for one indicated horse-power at 
the given terminal pressures : 


Terminal pressure, 30 lbs. absolute, 2.2 square feet. 
i) 20 te “ 1.7 “ “ 


“ . ion » me -« 

“ “ a “ a “ “ 

“ 8 “ “ 1.87 “ oe 

“ “ “ “ y +s hd 
6 1.30 


For ships whose station is in the tropics the 
allowance should be increased 20 per cent., 
and for ships which occasionally visit the 
tropics, 10 per cent. increase will give satis- 
ae results. If aship is constantly em- 
ployed in cold climates 10 per cent. less will 
suffice. If, for instance, the engine devel- 
ops 175 horse-power, with a terminal press- 
ure of 20 pounds, you will need about 175 x 
1.7 = 297.5 square feet of cooling surface in 
the condenser. Of course, cutting off at 
half stroke the engine will develop a greater 
horse power, but it seems to us that on a 
steamship you will endeavor to use the steam 
more economically. 2. I would also like to 
know the rules for computing the sizes of 
air and circulating pumps. A.—In practice 
it is usual to make the air pump propor- 
tional to the capacity of the cylinder or 
cylinders exhausting into the condenser. 
The following table gives the ratio of capac- 
ity of cylinder or cylinders to that of the 
air pump; in the case of the compound en- 
gine, the low-pressure cylinder capacity 
only is taken : 








| 
— 6 Description of Engine. 


—ae ee | 


Ratio. 





Single-acting |Surface condensing 


vertical. expansion .. . I%to2 6to 8 
- ” ‘a to 5) 18 to 16 
™ Compound engines..... 18 to 24 


Double-acting Surface condensing 








horizontal. expansion..... 1% to 2) 18 to 16 
m rr 8 to5| 19 to 24 
” Compound engines...... 24 to 28 





The size of the circulating pump is toa 
large extent dependent on the same con- 
ditions that determine the size of the air 
pump, and may therefore bear a constant re- 
lation to the size of the cylinder. The fol- 
lowing table | oe the ratio of capacity of 
cylinder or cylinders to that of the circulat- 

















ing pump: 
oy of! Description of Engine. | Ratio. 
—| 
Single-acting. |Expansion....... 1% to ; 13 to 16 
ie PN tees one 38 to 5) 20 to 25 
a \Compound .............. | 25 to 30 


Double-acting.|Expansion .. ... 1% to 2) 25 to 30 
“ * seseeee 8 0B) 36 to 46 
Compound ... 46 to 56 

” Triple and quadruple...| 56 to 64 


“ 





For all these ratios it is assumed that the 
pumps have the same number of strokes per 
minute as the engine. You will find all the 
rules for marine engine construction in the 
‘* Manual of Marine Engineering,” by A. E. 
Seaton. 
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Gear Wheels, Gear Cutting. Grant; see page 652. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine [ron Works, Chicago (new catalog). 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandat,38 Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Just issued—Catalog No. 8. Mailed Free, Clayton 
Air Compressor Works, 28 Cortlandt St., New York. 


Wanted--Machinery to build: special, steam, mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 


I make Fine Model Castings in Brass or Alu- 
minum. Twining Campbell, Aluminum Founder, 
Paterson, N. J. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Aid to Engineers’ Examinations, with Questions. 
Price $2, prepaid, catalog free. Theo. Audel & 
Co., 91 Liberty street, N. Y. 


Just Published—‘‘The Modern Machinist,” by 
John T. Usher. Price, $2.50. Each of its 257 illus- 
trations represents anew device in machine shop 
practice ; a new book from cover to cover ; agents 
wanted in every machine shop; send for special 
illustrated circular, Norman W, Henley & Co,, 132 
Nassau street, New York, 
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American Machinery in France. 





A mistaken idea has gained ground in 
many manufacturing circles of the United 
States that the great Republic of France, 
noted throughout the world for her manu- 
factures and arts, has no place for the re- 
sults of American skill. But a careful study 
of the French markets, and a thorough ob- 
servation of the neéds and demands con- 
stantly growing throughout the country 
will show that this country offers excellent 
opportunities for the active American to 
obtain a good, constant, and remunerative 
field for his products. 

France had a population of 38,218,903 in 
1890, and at the present date is not much 
larger, as the increase is not more than 
three-fifths of one per cent. in five years. 
In 1891, 17,435,888 were employed in the 
various branches of agriculture, and 9,582,- 
560 in manufactures. The agricultural in- 
terests of France are of great magnitude 
and importance. It was estimated that in 
1889 they represented a total value of 
$19,300,000,000, or 20 per cent. more than 
the total value of the farms of the United 
States, together with their live stock and 
machinery. . 

With regard to tariff, the French Govern- 
ment makes two classifications, applicable 
alike to both importations and exportations. 
The first, ‘‘ general commerce,” when ap- 
plied to imports, comprises all merchandise 
coming from abroad, from her colonies, and 
the ocean fisheries, by land or by sea, for 
consumption, as well as for warehouses, 
transit, re-exportation, or temporary admis- 
sions, and when applied to exportation com- 
prises all domestic or foreign merchandise 
that passes out of France. The second 
classification is ‘‘special commerce,” and 
when applied to importations includes such 
merchandise as is left to the disposition of 
the importers, that is to say, all merchandise 
exempt of duty, and when it relates to 
dutiable merchandise, the quantities which 
have been subjected to duty. When ap- 
plied to exportations it includes all domestic 
merchandise exported, as well as foreign 
merchandise sent back to foreign countries 
after having been admitted to franchise, or 
nationalized by virtue of payment of the 
import duties. 

The existing duty on agricultural ma- 
chines imposes, first, a general duty of 
$2.895 per 100 kilos of 220 pounds each, and 
secondly, a conventional duty of $1.737 per 
100 kilos of 220 pounds on all agricultural 
machines. Stationary and marine steam en- 
gines are subject to duties of $3.47 and $1.31 
for every 220 pounds, provided they weigh 
550 pounds or over, and when less, to duties 
of $5.79 and $3.96 for every 220 pounds. 
Portable steam engines are dutiable at $3.28 
and $2.50 for every 220 pounds; locomotive 
engines, when of ordinary gage, to duties of 
$3.96 and $2.89 for every 220 pounds, and 
when narrow gage, to $4.63 and $8.47. 
Hydraulic engines, turbines, pumps and 
ventilators to $2.89 and $1.93 for every 220 
pounds, and tenders for locomotives to the 
same. General machinery, including trans- 
mission gearing, balances, scales, fixed rail- 
way stock, signals, presses, lifting apparatus, 
etc., to duties of $2.89 and $1.93 for every 
220 pounds. There are other provisions, 
but the above will serve as a general outline 
of the existing tariff in France, so far as it 
relates to machinery. The method of basing 
the values of each article imported or ex- 
ported is determined annually, under the 
direction of the Department of Commerce 
and Industry, by a committee of experts, 
who receive their information from chambers 
of commerce and other sources. These 
values are termed ‘‘actual values,” and 
have for their object the determination, as 
accurately as possible, of the mean price of 
each article during the year for which they 
are given. 

The total value of the imports of France 
in 1894 was $824,727,000, while her exports 
were $667,601,000. Of this total value of 
imports, the machinery imported from the 
United States was $497,000, as compared 
with $369,000 in 1893, and $920,000 in 1892. 
The total value of the imports of France in 
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1894 was $795,057,000, of which $71,655,000 
was imported from the United States. The 
total imports of agricultural machinery in 
France in 1894 were 7,729,048 pounds, 
valued at $712,000. 

Certain facts must be borne in mind as of 
especial interest to the exporters of the 
United States, and these, in the main, re- 
late not only to France, but to Great 
Britain and Europe in general. For in- 
stance, with regard to agricultural imple- 
ments, the Gallic farmer uses today the 
same sort of a plow as was employed by the 
ancient Romans ; his scythe looks like some 
rude tool made by the aborigines. France 
is fully a century behind the age, and 
strenuously resists all efforts to bring her up 
to date, but there is, at present, a grand 
opportunity for the mercantile houses of the 
United States to enter this greatly to be 
desired market. One of the serious objec- 
tions urged hitherto by the few who have 
attempted to introduce their goods, is the 
reluctance of the French to buy foreign 
merchandise, and the extreme conservatism 
of purchasers generally. While it cannot be 
denied that this feeling still exists to a cer- 
tain extent, itis gradually being overcome. 
The people are thrifty and glad to utilize 
whatever proves to be advantageous and 
profitable in the end. The progress already 
made by enterprising American exporters 
conclusively shows what can be done toward 
entering their goods. The proper and only 
way to successfully market our goods in 
France is to send over a salesman or repre- 
sentative, or to select in France a traveling 
salesman, who will sell their goods. As I 
have observed before, it is almost useless to 
write to retail dealers. The French, as 
stated before, are reluctant to accept any- 
thing that is new, and products must ina 
certain measure be forced upon them ; this 
can never be attained by writing letters, but 
only by close, personal work. 

Washington, D.C. = A. F. TENNILLE. 

——__ + > —_——_ 
Death of E. F. C. Davis, 
A. 8S. M. E. 


President 





Less than three months ago we announced 
the death of Mr. Eckley B. Coxe, late presi- 
dent of the American Society of Mechanical 
Engineers, and this week we have to record 
the tragic end of his immediate successor in 
office, Mr. Edward F. C. Davis, who was 
killed in Central Park, in this city, while rid- 
ing horseback for recreation on the evening 
of August 6th. 

Mr. Davis was born at Chestertown, Md., 
August 13, 1847, and consequently one week 
later would have been 48 years old. He was 
graduated from Washington College, Md., 
in 1866, then underwent a course of in- 
struction in the drawing room and shops 
of the Philadelphia Hydraulic Works, of 
Benton & Henderson; then he was draftsman 
successively at the New Castle Machine 
Works, New Castle, Del.; Atlantic Dock 
Iron Works, Brooklyn; Atkins Bros.’ Rolling 
Mills, Pottsville, Pa., and the Colliery Iron 
Works, Pottsville, Pa. In March, 1878, Mr. 
Davis entered the employ of the Philadel- 
phia & Reading Coal and Iron Company as 
foreman of draftsmen, and -in 1881 he had 
risen to the position of superintendent of the 
company’s shops at Pottsville, where all the 
machinery for their 56 collieries was built 
and repaired. Mr. Davis in 1890 became 
manager of the Richmond Locomotive and 
Machine Works, occupying that position for 
four years. At the time of his death he had 
been superintendent of the extensive works 
of C. M. Hunt & Co., upon Staten Island, for 
about four months. 

Mr. Davis became a member of the Amer- 
ican Society of Mechanical Engineers No- 
vember 4, 1881. He was an active member, 
and contributed of his experience in its dis- 
cussions and of his wisdom in its councils. 
He was vice-president of the society for two 
years, 1891-93, and was elected president 
November, 1894, for the ensuing year. The 
first vice-president of the society, and now 
its acting president, is Mr. C. E. Billings, of 
Hartford, Conn. 

It was expected that in his annual address 
to the society Mr. Davis would have taken as 
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his topic the system of piecework, which he 
was conducting with great success and all- 
round satisfaction in the works under his 
supervision. It must now be presented, as 
we trust it will be, by some other. The sys- 
tem would seem to have much to commend 
it. It isasystem of actual individual bar- 
gains for each job with each man, a mutual 
business transaction between man and man, 
like the buying or selling of goods, which is 
always more or less of a compromise, but 
which should always result in the mutual 
satisfaction of the contracting parties. In 
connection with the system, or as a part of it, 
a complete record is, of course, kept as a 
basis of future negotiations. Another pe- 
culiarity of the system is in the abolition of 
pay-days—every job being paid for in spot 
cash as soon as it is finished. We regret 
that we cannot at this time speak of the 
system in fuller detail, but it will be prop- 
erly presented at a later day. 

Mr. Davis left a wife and four children, 
who were in Richmond at the time of the 
sad occurrence. 

Funeral exercises were held at Pottsville, 
Pa., where Mr. Davis had many friends 
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presume it refers to the great siderostat 
which the French Government is building 
for the Paris Exposition of 1900. 

When in Paris last fall I visited Mr. 
Mantois, the successor to the firm of Feil & 
Sons in the manufacture of optical glass ; 
the disks of the 40-inch Yerkes object glass 
having been made by him. Mr. Mantois 
told me he had agreed to furnish the French 
Government the crown and flint disks for 
an objective 48 inches diameter, and. that 
the objective would be mounted in the form 
of a siderostat, it being considered the best 
for that great instrument. The Henry Bros., 
two noted opticians and astronomers of the 
Paris Observatory, he expected, would 
grind and figure the lens, but they expressed 
themselves to me as not caring to undertake 
such a difficult task at their time of life. 
There will, however, be plenty of time to 
change their minds, for Mr. Mantois was 
sure it would take the two years allowed 
him, and probably more, to make the disks. 

In the siderostat the object glass and 
eyepiece are mounted permanently, the 
light being reflected into the object glass by 
means of a mirror which is moved by clock- 











among his former associates and employes, 
and a number of members of the A. M. S: E. 
were in attendance. 
————-- #<ape — 
The Alleged New Astronomical Instru- 
ment. 





Some time ago the Springfield Republican 
published an item as follows : 


Astronomers have suddenly discovered the 
force of the story of Mohammed and the 
mountain. After laborious toil at construct- 
ing enormous and complex mechanisms by 
which great ‘telescopes can be directed to 
any quarter of the heavens, they have all 
at once bethought themselves of the plan 
of leaving the big tube immovable and hor- 
izontal, and throwing the image of the de- 
sired star into it by means of a reflector. 
This surprisingly simple plan is to be fol- 
lowed in mounting the great telescope which 
is to be a feature of the Paris Exhibition 
in 1900. 

We thought we recognized in this alleged 
discovery a reference to perfectly well- 
known instruments, and asked our friends, 
Warner & Swasey, the great telescope 
makers, to throw some light upon the sub- 
ject. In reply we have received the follow 
ing letter : 


T have not seen the newspaper article, but 


work. With this form of mounting the 
astronomer can make his observations with- 
out changing his position, and as the mirror 
and its mechanism for operating it are the 
only parts that must be placed outside of 
the building, aad protected from the weather, 
no dome is required. 

The mirror of the siderostat, which is 
necessarily much larger than the objective, 
must be perfectly true, and it requires the 
utmost care to keep its silvered surface in 
good condition. The mechanism by which 
it is made to follow the star is very ingen- 
ious and somewhat complicated, requiring 
the very highest order of construction. 
The mirror for the 48-inch siderostat will be 
80 inches diameter, about 10 inches thick, 
and will weigh in the neighborhood of three 
tons. 

The siderostat being a combined reflect- 
ing and refracting instrument has necessarily 
many of the imperfections ot both, there- 
fore, astronomers generally prefer to use 
either a refractor or a reflector, and in this 
country they are especially favorable toward 
the former. 

The heliostat is practically the same in- 
strument as the siderostat, one being used 
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for observing the sun, and the other the 
stars, as the names would indicate. Profe~sor 
Langley, of the Smithsonian Institut p, 
has the largest heliostat in this country, 
which he uses in photograping the s jar 
spectrum. 

The equatorial coude is another forr. of 
mounting which French astronomers |. ye 
favored. In this instrument there are ‘wo 
mirrors, the light being reflected twice « ‘ter 
passing through the objective. Ther: is 
considerable loss‘of light due to the | wo 
reflections, which the astronomers are »\, ‘||. 
ing to sacrifice in order that they may . iin 
the advantage of carrying on their obse: ya- 
tions from a fixed position. In this forn. of 
mounting it has been very difficult to k ep 
the mirrors in good condition, and especi ily 
in the large instrument that was compl: ed 
for the Paris Observatory two or three 
years ago. The mirrors are very sensitive 
to slight changes in temperature, and as 
one of the astronomers remarked to 1 \¢ 
‘‘they have to be cared for as tenderly as 
an infant.” Unless these objections can he 
overcome, it can hardly be expected ti at 
another large equatorial coude will be c n- 
structed. It is well that the French Gvcy- 
ernment are going on with the work 1s 
proposed, for it will give astronomers a 
chance to thoroughly test the sideros‘at 
having the largest objective that has yet 
been undertaken. 

As to the mounting of these large instru- 
ments, it matters not whether the astronomer 
prefers to have the light from the stars 
refracted, reflected, or both, for in éither 
case there are many difficult problems to !e 
solved, and in order to keep pace with the 
very perfect optical work which is now 
produced, the construction of the operating 
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mechanism must be in every respect tlie 
very best. 

Hoping that I have been able to reflect 
some light upon your questions, I am, 

Yours very truly, 
AMBROSE SWASEY. 

P. 8.—As the astronomical correspondent 
of our firm (Mr. Warner) is now on Cape 
Cod enjoying the ocean breezes, I have 
answered your questions as best I could 
with my limited knowledge of heavenly 
matters. A. 8. 

ae 


No Prize for Flying Machine. 





Some time ago, in reply to a question, we 
said that so far as we knew there was no 
standing reward offered for a successful fl) 
ing machine. Thereupon we were furnishe:i 
with a newspaper article describing a new 
flying machine, the inventor of which state! 
that he was going to try for the prize of 
$100,000 ‘‘ offered by the Interstate Com- 
merce Commission, to be paid to any in- 
ventor, in any part of the world, who 
may before the year 1900 turn out a ship 
that will in a practical manner navigate the 
air, carrying freight and passengers at a 
speed of thirty miles per hour.” 

We considered it absurd that any one 
should really think that the Interstate Com 
merce Commission had made any such offer 
but in order to be able to authoritatively 
deny it, wrote to the secretary of the com 
mission, and have received the following 
reply : 

DEAR Str—Your letter of the 30th ultimo 
is the first information in relation to the mat 
ter referred to which has come to the know! 
edge of the commission. 

Very respectfully, 
Epw. A. MosE.ey, Secretary. 





<> 
Cheap Material in Car Wheels. 





A manufacturer of car wheels states in 
The Street Railway Journal that he is 
obliged to use the cheapest kind of scrap 
because the managers of some electric roads 
refuse to pay for good iron. If this is the 
case we may expect to hear of more acci- 
dents like that in New Bedford, where thirty 
passengers were injured by the breaking ofa 
wheel which, when examined, was found to 
be granular, and not firm andclear. There is 
no economy in buying wheels made of poor 
material. One accident may cost enough to 
equip the entire system with reliable wheels. 
The wise railway managers will not tempt 
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:yries to award heavy damages by refusing 
allow the wheel manufacturer a fair profit 
an honest article.— Providence Journal. 
The same principles apply to a good many 
ver things besides car wheels—boilers for 

ce notable instance. One trouble seems to 
that there are too many buyers who will 
-e the word of an agent for the quality of 
thing they are buying. If it is claimed 

| strongly enough insisted upon by the 
ier that his article is as good as so-and- 
; though much lower in price, it is too 
‘n accepted without being submitted to 
test whatever except in use, where a 
‘ure may cause the death of a number of 
sons, who have a right to suppose that 
‘ligent and trained men of experience 
e selected the material, upon the integ- 
of which so much depends. Instead of 
ch it too often happens that a purchasing 
ot or other entirely unfit person selects 
material and it is accepted and put in 
absolutely without any pretense of pre- 

\j: inary testing such as should be done with 

al material which is to be a component part 
any structure upon which life depends. 

‘vere is far too little testing of materials by 

competent and disinterested engineers, and 

it vould be to the interest of the better class 
managers and owners of railroads, as well 

: the public, if laws could be passed and en- 

forced which would insure that at least 

rcisonable precautions were taken to secure 
onest and reliable material. 
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The Draw Cut. 





Che following item has started on its 

winds in the ‘‘ mechanical” and ‘‘ scientific ” 

periodicals, and we are able already to quote 
it at second or third hand : 


‘This matter of varying the angle of cut 
by varying the motion of the cutting tool is 
something that is learned almost instinctively 
in actual practice. The small boy very 
uickly comes to understand that his knife 
will cut better if he gives the blade a draw- 
ing motion while cutting. This is due to 
‘wo reasons: .One that the knife, on the 
rare occasions when it is sharp, is micro- 
<copically a saw, and the drawing motion 
vives the teeth a chance to act; and the 
other that, as the drawing becomes more 
rapid, the cutting angle of the blade is made 
smaller and sharper, so that a rapid draw 
really gives a temporary sharpness to the in- 
strument.” 


This touches upon a topic of vital impor- 
tance to every one who has to do with the 
making of chips, and it strikes us as some- 
what unfortunate both in what it says and 
in what it omits to say, and if allowed to go 
unchallenged, or without further explana- 
tion orillustration, it might be more mislead- 
ing than instructive. 

In venturing upon a little consideration of 
the operation of a cutting tool, as referred to 
above, we will continue the assumption that 
‘he work or material is stationary, and that 
iil the motion is in the knife or cutting 
‘ool. In the first place, there is no such 
thing as a ‘‘ draw” cut in the sense in which 
the word is frequently used in this connec- 
tion. The allusion to the saw teeth above, 
ind the assumption of their assistance in the 
act of cutting, assumes that the cutting edge 
moves longitudinally, so that the teeth can 
perform their function, while the wedge- 
like action of the knife also goes on by the 
advance of the cutting edge. There is no 
such double movement of a cutting edge, or 
of anything else. Nothing can ever move 
in two directions at the same instant. The 
direction of motion may be constantly 
changing under the operation of two or 
more forces, but the resultant force is always 
single, and the motion is also at any instant 
single in direction. When the thin or 
“sharp” edge of the knife advances into 
the material, its action is that of a wedge en- 
tirely. As soon as contact occurs between 
any portion of the cutting edge and the 
material to be cut any subsequent advance 
of the cutting edge into the material is the 
advance of a wedge, or the sundering of the 
material by the successive occupation of 
any point situated between the chip and the 
stock by a thicker portion of the blade than 
the portion of it which has previously occu- 
pied the place. This is true whether the 
line of advance be at a right angle to the 


. 
cutting edge or at any angle more acute. 
Thus, with the knife edge a d, Fig. 1, cut- 
ting the material c, there may be a force at 
the back of the blade acting in the direction 
of the arrow d and another force pulling the 
blade in the direction of the arrow e, in 
which case the direction in which the blade 
actually moves relatively to the material 
may be that of the arrow /, and this is what 
is popularly known as the ‘‘draw” cut. It 
is difficult to see how any microscopic saw 
teeth that might exist upon the edge of the 
blade could have the slightest sawing action. 
In Fig. 2, the machine knife has its cutting 
edge abat the same angle to the line of 
motion cas that of the hand knife to its 
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Fig. 3 
actual line of motion in Fig. 1. As this cut- 
ting edge in Fig. 2 advances in the direction 
indicated by the arrow ¢, coming in contact 
with the material at certain points, as 0 0 @, 
there is not the slightest longitudinal move- 
ment of the cutting edge, but simply the 
straight advance of the knife into the ma- 
terial in the direction of the several arrows. 

It is obvious that the speed at which the 
knife might move would not alone have any- 
thing to do with changing the cutting angle 
of the blade or giving it a ‘‘ temporary 
sharpness.” The speed of the cutter is an 
important factor in all cutting operations, 
and in many cases power and time are both 
saved by higher speeds and thinner cuts, the 
resistance of the chip in being severed, or 
the power required to roll it away, varying 
greatly with the thickness of it. 

While we do not accept the explanation 
of the draw cut, which assumes that it does 
anything resembling the action of a saw, we 
are not denying its value and importance in 
cutting operations. The advantage of the 
draw- cut is so evident in practice, and its 
use is so universal, that no further evidence 
of its efficiency could be required, but it is 
not necessary to assume in explanation that 
any of its success is due to the action of 
microscopic or infinitesimal teeth. If the 
knife be regarded as a wedge pure and sim- 
ple, its action is clearly and satisfactorily 
explicable upon that assumption alone. 
The sharper and keener the edge the better 
it will cut as a knife, and the sharper and 
keener the edge the fewer will be the irregu- 
larities and imperfections that by a mistaken 
hypothesis are called saw teeth or file teeth. 

Say that we have a knife blade 4 inch 
thick, and flat upon one side, while the 
cutting edge is formed by beveling the other 
side, the bevel extending back 4 inch from 
the cutting edge. If this cutting edge were 
formed by beveling both sides of the blade 
back the same distance, the resulting angle 
would be practically the same, and the 
cutting edge would then, of course, be in 
the middle of the blade. The first style of 
forming the cutting edge is rather the 
simplest to follow in use, the motion of the 
knife being always in a plane parallel to the 
flat side of the blade, and nothing being 
said about clearance. Now, if the knife 
advanced into the material in the direction 
of the arrow a, or at right angles to the 
cutting edge, it is evident that when it had 
gone 4 inch the blade would have entered 
into the material, or between the chip and 
the stock, up to its full thickness, and the 
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section of the wedge involved in the opera- 
tion would. be the normal section of it, or 
would be the full angle formed by a base of 
4 inch, a perpendicular of 4 inch, and the 
hypothenuse returning to the apex of the 
angle. But if, instead of moving in the 
direction of the arrow a, the blade advanced 
into the material in the direction of the 
arrow ¢, so that, with the contact between 
the blade and the material commencing at a 
certain point 0, the path of the blade into 
the material would be along the dotted line 
o t, the distance from o to ¢, or from the 
edge to the full thickness of the blade, being 
2 inches, instead of, asin the first instance, 
4 inch, it is evident that the section of the 
wedge entering the material along the line 
o ¢ would be much more acute than the 
section of the same wedge along the line 0 e. 
This is not giving the blade a ‘‘ temporary ” 
or apparent sharpness, but an actual sharp- 
ness, and, besides that, it looks also like 
giving it a more permanent sharpness, for 
the simple reason that a proportionately in- 
creased length of cutting edge is employed 
for the same cut. 

We put this matter in this shape not with 
the hope of settling anything, but rather of 
suggesting or provoking some further 
thought and investigation along this line. 
The draw cut is especially commended to 
the consideration of workers in metal, and 
we have an impression that they have not 
heretofore looked into it as they should. 
While acute angles are not usually per- 
missible for the cutting edges for operating 
upon metal, on account of the weakness of 
such edges, and also on account of the impos- 
sibility of keeping them cool enough for their 
own safety, it will be seen that any cutting 
angles that are less than a right angle can 
by the use of the draw cut be rendered 
practically much more acute in their opera- 
tion, and it would seem that such cutting 
edges should be also more lasting. 
me 
Fast Locomotive for the C., B. & Q. Rail- 

road. 








The Baldwin Locomotive Works, Phila- 
delphia, Pa., have now in the course of con- 
struction a locomotive intended for the fast 
mail trains on the Chicago, Burlington & 
Quincy Railroad. This engine will have 
two pair of driving wheels, diameter of 
drivers 84 inches; a leading and a trailing 
truck with wheels 50 inch2s diameter; cylin- 
ders, 19 inches diameter, 26 inches stroke; 
steam pressure, 200 pounds per square inch; 
total weight of engine about 125,000 pounds. 
This engine is expected to make 80 miles per 
hour. 

The engines at present in use make excep- 
tionally good time, but the new engine is de- 
signed to be better adapted to the service. 
It is said that if this engine proves to be 
satisfactory an order for a number of engines 
of the same class will be given to the Bald- 
win Works. 

—————_.->>e__—_ 


Baldwin and Westinghouse (o-opera- 
tion. 





Announcement is made that the Baldwin 
Locomotive “Works, of Philadelphia, owned 
by Burnham, Williams & Company, and 
the Westinghouse Electric and Manufactur- 
ing Company have been to some extent 
amalgamated. The details of the arrange- 
ment are not at this writing made public. 
The Westinghouse Company is incorporated, 
while the Baldwin Works are not. It is 
understood that there will be no changes in 
the two plants except by additions to each 
according to business developments. For 
the profitable production of the electric loco- 
motive in-the numbers, and with the 
rapidity which the near future will prob- 
ably demand, such an alliance or combina- 
tion would seem to be quite natural and 
almost inevitable. Neither company alone 
could have been expected to turn out a 
complete electric railway plant as well a8 it 
can be done by the two working together. 

It is understood that the two companies 
are not combined, but that they will merely 
co-operate in the production of electric 
locomotives. 
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Atlantic Coastwise Canal. 





We have received a printed copy of the 
** Report of the Canal Commission of Phila- 
delphia.” This is a commission appointed’ 
for the purpose of investigating and report- 
ing upon the feasibility of constructing a 
ship canal which, if built, would connect 
the ports of Philadelphia and New York by 
an inland water-way that would, of course, 
prove very advantageous to commerce, and 
would probably be of very great value 
should it ever be necessary to protect the 
Atlantic coast from a foreign enemy. The 
report sets forth the entire engineering prac- 


.ticability of the undertaking, showing not 


only that it would be possible but easy to 
construct such acanal along the proposed 
route, and that it would save about 11 hours 
time on an average for boats that now have 
to pass along what is probably the most ex- 
posed and dangerous part of the coast. The 
cost of construction, with 20 feet depth, is 


_ placed at $14,574,100, and with 28 feet depth 


at $24,124,700. 





Back Numbers of the American Ma- 
chinist. 

We feel it to be our duty to warn our 
friends of a possible difficulty in getting 
back numbers of the AMERICAN MACHINIST. 
A great many letters addressed to this office 
are inquiries about, requests or orders for, 
certain back numbers or certain articles, or 
series of articles, published in previous years. 
As has been heretofore announced, we cannot 
now supply copies of the AMERICAN Ma- 
CHINIST published previous to January 1, 
1894, except as parts of complete volumes, 
and the supply of these volumes is limited 
—in fact exhausted for the years previous 
to 1880, and for the years 1881, 1883, 1884 
and 1885. 

The files of the AMERICAN MACHINIST 
contain a very valuable record of machine 
shop practice and mechanical engineering, 
and are becoming constantly more and more 
valuable. It is impracticable, however, for 
this office to continue to furnish back num- 
bers, and it is not the intention to furnish 
them hereafter, except for the year previous 
to current publication. We have many 
requests for back numbers to complete files 
—numbers which we cannot supply. It is 
a well recognized fact that it pays to have 
files of the AMERICAN MACHINIST at hand, 
if ane has much to do with the machine 
business, but our friends must see to it that 
they have all the numbers as they go along. 


me 


The recently rendered report of the Com- 
missioner of Patents shows that 20,745 pat- 
ents were granted in 1894, and that receipts 
of the office for the year exceeded expendi- 
tures by $157,390, the latter being $1,195,557. 

In the last week of June this year all but 
one of the thirty-four divisions of the Patent 
Office had their work up to within thirty 
days of date. 


—- — ope — 


If better or additional evidence of con- 
tinued improvement in business were needed 
it could be found in the report of railway 
earnings for the monthof July, which on 
many of the most important systems show a 
very great increase over the corresponding 
month last year. 

Operating expenses are also somewhat in- 
creased, showing that the roads are spending 
more money for maintenance, and it seems 
certain that it cannot be much longer before 
most of them will be purchasing and em- 
ploying labor on the scale of 1892. 


ee 





Iver Johnson, of Fitchburg, Mass., hea. 
of the firm of Iver Johnson & Co., manu- 
facturerg of the Lovell ‘‘ Diamond ” bicycle 
and firearms, died the evening of the 3d inst. 
He was born in Nordfjord, Norway, in 1841, 
and after serving an apprenticeship to a gun- 
maker in Bergen, came to this country, and, 
settling in Worcester in 1871, began the 
manufacture of pistols, to which he subse- 
quently added drop forgings, breech-load- 
ing rifles, bicycles, etc. He transferred his 
business to Fitchburg a few years ago. 
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Machinery Wanted in India. 


Mr. L. K. Kirloskar, Victoria Jubilee 
Technical Institute Staff, Parel, Bombay, 
India, writes and requests us to ask manu- 
facturers of machines for making wicks 
for kerosene lamps; machines for making 
matches and match boxes, and machines for 
manufacturing small steam engines and 
boilers, to send to him their catalogs. Man- 
ufacturers of such machinery may consider 
this an invitation to send catalogs. 

————_+- > —_—__ 


The Oldest Engine in America. 

- In our issue of September 22, 1892 we 
illustrated and described a beam engine, 
then running in Savannah, Ga., that was 
built by Boulton & Watt. and had been 
recently repaired by John Rourke & Son., 
who now inform us that the mill in which 
the engine was running burned recently, 
but that the engine was only slightly dam- 
aged. They have purchased it, and intend 
to send it to the Atlanta Exposition. They 
believe it to be the oldest engine in America. 

se 


The Great Wheel at Earl’s Court had to 
be stopped some time Age for alterations, as 
with the radial spokes, employed the wheel 
was not stiff enough for the speed of revolu- 
tion desired. A number of tangent spokes 
were accordingly added, and a fresh start 
was made on Wednesday afternoon. The 
arrangements for driving, however, broke 
down, and the passengers were kept prison- 
ers within the cars of the wheel for several 
hours.— Engineering (London). 

Imagine the abuse that would have been 
heaped upon American engineering and 
Americans gererally by certain Engtish 
journals had the Ferris wheel at Chicago 
played any such tricks. 














Since writing the above we have seen an 
extract from the London Saturday Review, 
in which this,unpleasant experience of Eng- 
lish pleasure seekers is attributed entirely to 
Americans for inventing such forms of 
amusements, and we are assured that “ the 
soullessness of these American amusements 
is appalling,” and that they ‘‘testify to a 
depth of vulgar stupidity that would have 
astonished the builders of the Tower of 
Babel.” 
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There is at present such a superabundance 
of molasses in Louisiana that means must be 
devised for getting rid of it, and it is thought 
that with a suitable furnace it could be 








burned. It is said to be almost pure carbon, 
but that no practical way has yet been dis- 
covered of introducing it to the furnace. 
We should think some of the compressed 
air or steam jet spraying nozzles or burners 
that are used with oil could easily be modi- 
fied so as to adapt them to handling mo- 
lasses, if that is all that is required. 
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It is claimed that a new Pennsylvania en- 
gine, ‘‘No. 92,” recently drew a train from 
London Park to the Washington Navy Yard 
353 miles in 33} minutes, and that part of 
the distance was covered at the rate of 102 
miles per hour. 


NEW GATALOGS. 

There are three sizes of Standard Catalogs, 9" « 12", 
6” X 9’ and 44" X 6’. We recommend the 6” x 9” 
size for machinery catalogs. When they must be larger 


or smaller, one of the other standard sizes should be 
adopted if possible, 

















We have received from D. Van Nostrand Co., 
28-27 Warren street, New York, a small catalog of 
the Van Nostrand Science Series, which series is 
well known to those who are interested in tech- 
nical literature. The catalog gives names of the 
latest additions to the series, and is sent to any 
address on application. 


We have received from Gould & Eberhardt, 
Newark, N. J., a catalog illustrating and describ- 
ing their improved gear and rack-cutting machin- 
ery, containing useful information and valuable 
tables and rules pertaining to the subject of gear 
cutting. It will be found of interest to mechanics 
who have to do with such matters, and is sent to 
any address on application. It is 434'’x734”. 


We have received from the Clayton Air Com- 
pressor Works, Havemeyer Building, New York, a 
catalog devoted to the illustration and description 
of the various forms of Clayton air compressors, 
and description of typical plants in which com 
pressed air is used for various purposes. There 
are also a number of testimonials from those who 
have used Clayton machinery. It is 8’"x10%’’. 


The Morse Machine Co., Rochester, N. Y., send 
usa catalog of drafting-room furniture, in which 
are illustrations and descriptions of various forms 
of improved drawing tables, drawing boards, 
cabinets for drawings, drawing paper and drawing 
boards, blue-print frames, easels, reference book 
cabinets, desks, specially adapted for drafting- 
room use, and filing cabinets of various kinds. 
This catalog is 514’'x854’"’._ It is sent to any address 
on application. 
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STEEL 


NO BETTER MADE ANYWHERE. 


of remarkable purity 
and strength for 
costly tools and dies. 















The Mason Pressure Regulator 


FOR FIRE, TANK, ELEVATOR, AIR, AND WATER WORKS PUMPS, 


IT WILL PREVENT ““JUMPING” OF PUMP 
THE MASON REGULATOR CO., 















AND PULLEY TYPES, 
GREATEST AIR VOLUME, 
LEAST POWER 


BUFFALO 
VENTILATING FANS 


RGE CO, A 
V Burgarof Burrato, NY usa 












BOSTON, - ~ MASS. 
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ELECTRIC, STEAM Chicago 


Ofice, 
22 and 24 
West 
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HEAT YOUR WORKS 


BY THE 


FOR FULL INFORMATION AND 
ESTIMATES ADDRESS 


B. F. STURTEVANT COMPANY, : 


Boston, New York, Philadelphia, Chicago, London, Eng. at 
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BORING AND TURNING M 


LLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 














The Maryland Steel Co., of Baltimore, Md., will 
increase wages 10 per cent. 


The Valeanized Pulp Co., of Kansas City, Mo., 
will shortly erect a pulp mill. 


A pulp-mill will shortly be erected at Bristol, 
Tenn. Geo. R. Sherman is interested. 

C. H. Thompson and others, of Salisbury, N. C., 
are organizing a company to build a $60,000 spin- 
ning-mill. 

The Alpena (Mich.) Woolen Mills has been in- 


corporated recently by O. L. Partridge and L. V. 
Smillings. 


The New Process Mfg. Co. has been organized at 
Dallas, Texas, with $50,000 capital, by C. E. Hooper 
and others. 

The United States Nut “ock Co., of Pittsburg, 


Pa., has been organized by Robt. C. MacChesney 
and others. 


The Springfield (Tll.) Mining Co. has been or 
ganized by E. L. Link and J. W. Hogg, with a cap 
ital of $25,000. 


Wm. C, Allison and others will rebuild the paper- 
mill at Mt. Holly, Pa., which was recently de- 
stroyed by fire. 


Aaron French and others -have formed a com- 
pany to build a sewer pipe and drain tile factory 
at Elmendori, Texas, to cost $100,000. 


A new company has been formed to build a 
cotton-mill at Lumberton, N.C. The officers are 
B. Godwin, president; N. A. McLean, vice-presi- 
dent, and A. McAllister, secretary. 


The Brooks Locomotive Works, Dunkirk, N. Y., 
York (Pa.) Rolling Mills, and the National Water 
Tube Boiler Company, cf New Brunswick, N. J., 
are amongst the establishments that have recently 
advanced wages. 





Machinists’ Supplies and Lron. 





New Yorks, August 10, 1895. 


Iron—American Pig—We quote standard North- 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $12.50 for Gray Forge. South- 
ern brands, $14.50 to $14for No.1; $13 to $13.25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft; $12.75 to $13 for No. 2 soft; and 
Foundry No. 4. $12.25 to $12.50 

Antimony—The market is moderately active and 
prices are barely steady. We quote L. X., 8c. to 
834c.; Cookson’s, &i4c. to 8c; Hallett’s, 7.15¢ 
to 7.2c.; U. 8. French Star, 7.35c.; Japanese, 6.85c 


to 7c. 

Lard Oil—Prime City we quote at 5ic. to 52c. 

Copper—Business has been somewhat checked 
by another advance in prices. Lake Copper is 
quoted at 12ec. Second hands have made a slight 
discount and accepted 11%c. net cash. Casting 
Copper is held at 11c. to 11\ce. 

Lead—The tendency of the market is towards ad- 
vanced prices, which is met by a decided resistance 
and has effected business. For round lots 3.55c. 
a been paid, and single carloads were sold at 

Spelter—The market is firm and more active. 
Business has been done at 3.90c. to 3.95c., and at 
present 4c. is asked for New York delivery. 

Tin—Prices have fallen; 14.20c. is now quoted, 
and somewhat lower figures have been accepted. 
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** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


TO SUBSCRIBERS. 

On and after July 4th this paper will give two free 
insertions under this bending to those in want of 
positions, The advertisement to occupy a space of not 
more than five lines. Additional space or insertions 
must be paid for in advance at regular rates. 











Wanted—Bright, active machinists to canvass 
for subscription to AMERICAN Macarnist, liberal 
commission. Address, with refs., Subscription 
Dep’t, AMERICAN MacurnistT, 203 Broadway, N. Y. 


A good machinist, 15 yrs. exp., desires a perma- 
nent pos.; best of refs. Box 84, Am. MACHINIST. 


(Continued on Page 653.) 
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THE DEANE SE HoLOKE BOILER FEED PUMPS, 


PISTON or PLUNGER PATTERN. 


y THE DEANE STEAM PUMP Co., 


HOLYOKE, MASS. 


Send for ‘*‘ THE DEANE SPECIALTIES.” 
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“LIGHTNING 


HIGHEST QUALITY.—TAPS, DIES, REAMERS, 


Screw Plates, Tap Wrenches, Bolt Cutters, 


Drilling Macnines, 
Punching Presses, etc. 
Send for catalogue. 


WILEY & RUSSELL MFG. ¢0., Greenfield, Mass., U.S. A. 
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SEND FOR CATALOGUE ,, NANUACTURES LAT EOS YY; 


HOT BLAST APPARATUS 


VENTILATING, 


DRYING, HEATING. 


|GARDEN CITY FAN CO. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear =... 

18965 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 

per ig Mass. 

and 125 South lith St., 
ee ye Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 


GEARS 








Modern Locomotive Construction, 


JI. G A. MEYER, 
4to,Cloth, - $10.00. 


JOHN WILEY & SONS, 


NEW YORK CITY. 





“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. Mo WASTSH in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


BOSTON: 11 & 13 Oliver St., 


B. M. TONES w& CO., 


NEW YORK: (43 Liberty St. 








SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
swing, in various lengths, both engine and speed lathes. 
Our designs are the latest and most approves 
workmanship, material and finish are 0 

Our catalogue will tell you all about them, as wel) as of our 
planers, shapers, drills and other tools and supplies. 


SEBASTIAN LATHE CO., 
117-119 CULVERT ST., 


while the 
the highest order. 


CINCINNATI, OHIO. 





FOR LAGGING LOCOMOTIVE BOILERS. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 














We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 








We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOWNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 
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First-class patternmaker, American, wants posi- 
ion, competent to take charge. Address Box 74, 
MERICAN MACHINIST. 


Patternmaker wanted. Engines, gearing, etc. 
tate experience and pay for permanent work. 
idress New Hampshire, care Am. MACHINIST. 


Wanted—Situation as general foreman or super- 
tendent of high speed engine shop; at present 
it. of shop. “ D. A.,” care Am. MACHINIST. 


Practical machine man with some money to take 
arge of foundry and machine works. Address 
care AMERICAN MACHINIST. 


Mecbanical draftsman with technical education, 
p and office experience, wants position. Ad- 
+s Box 68, AMERICAN MACHINIST. 


\fechanical engineer, technical graduate, and ex 
ienced draftsman, would like pos. as assistant 
nerintendent or draftsman. Box 81, Am. Macu. 


Young draftsman with 2% years’ experience in 
fting room and 1% years in machine shop wants 
ssition. Address T. H. 8., AMERICAN MACHINIsT. 


lech. supt. of general foundry, machine and 
ler works, power transmission, factory con- 
iction, steam heating, modern methcds; ample 
fs., Wants pos. Mechanical Supt., Am. Macau. 


-xperienced Designer Wanted—Fawiliar with 
classes of bookbinders’ and paper-cutting ma- 
nery, for the West. Address, stating all par- 
alars, ** A,” care of AMERICAN MACHINIST. 


“irst-class millwright, good draftsman, foreman 

» leading millwright and machine shop, wishes to 
ke a change; Al references. Address Mill, 177 
73d Street. ; 


An all-around machinist, 15 years’ experience, 
j-sires a permanent engagement. Job shop in or 
ar New York preferred. Address Box 72, AMER- 
AN MACHINIST. 


Wanted—A working foreman for pattern shop 
ing general machine work in Western Illinois; 
ite age, experience and wages expected. Box 80, 
MERICAN MACHINIST. 


Wantei—Foremanship of machine shop. eight 
ars’ experience as foreman. Able, energetic. 
re, thirty-three. Good references. New York 
state preferred. Address Box 82, care Am. Macau. 


a 


no 


Position wanted as superintendent; wide experi- 
ence on Corliss engines; heavy electrical macbin- 
ery and general heavy work; good manager and a 
pusher. Box 83, AMERICAN MACHINIST. 


Wanted—An instructor in the mechanical engi- 
neering department at University of Illinois, to 
teach elements of machine design. Address, with 
references, L. P. Breckenridge, Urbana, Ill. 


Wanted—A bright, active, experienced man for 
erecting and testing high-speed engines, with 
ability to fill position of working foreman in erect- 
ing shop if desired; write previous experience, 
age, and wages wanted. N.J., Am. MACHINIST. 


Wanted—Position in drafting room or shop by 
man of long experience in designing and building 
special machines, tools and fixtures; has had charge 
of shop. Box 79, AMERICAN MACHINIST. 


First-class die and tool maker, well posted on 
sheet-metal work and tinware; must be capable 
of laying out work and assisting in new work. 
Metal Manufacturer, care of AMERICAN MACHINIST, 
New York City. 


Wanted—As instructor in machine shop practice, 
a young man thoroughly up in modern shop meth- 
ods, with experience in responsible charge of work, 
and a capable draftsman. Address with references, 
stating salary expected, Box 232, Am. MacainisT. 


Expert machine designer, experienced on stamp- 
ing and forging machinery and tools, and familiar 
with engine and boiler work, desires a position. 
Practical machinist with technical education and 
extensive experience; age 37. Box 73, Am. MAcH. 


Wanted—A first-class toolmaker for a small bi- 
cycle factory in Central Pennsylvania; must be a 
first-class man in every respect; permanent place 
for the right man. Address C., care AMERICAN Ma- 
CHINIST. 


Position wanted as foreman master mechanic, or 
any capacity requiring the services of a first-class 
mechanic; experienced in marine and stationary 
engine building and rolling-mill work, and very 
good draftsman. Box 64, AMERICAN MACHINIST. 


Wanted—A practical man with some capital, a 
knowledge of drawing and mining machinery, to 
take charge of a foundry and machine shopin a 
mining district. Address, giving references and 
experience to Box 70, AMERICAN MACHINIST. 








JON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
xICHOLSON 


FILE. 












VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO, 


Office and Works, 
No. 8 Railroad Ave. 


CHAS. M, JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


, East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the interior of a Machine Shop. the 
Roof of which was designed and built by us tor the Titusville Iron Co., at Titusville, Penn. e 
n 


building is 70 feet in width by 205 feet in length. 


Theroof trusses are made entirely of iron, and 


designed to carry shafting. Througb the center of the building is a row of wrought iron 
columns. Machine shop roofs built after this plan are not only much neater in appearance 


than heavy, cumbersome, wooden trusses, 


but are stronger and stiffer; and where no 


wood is used about the construction the danger from fire is entirely eliminated. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


4heavy work; had experience building dynamos. 


Mechanical engineer wishing to make a change 
within afew months desires situation as superin- 
tendent or manager; experienced on engines, boil- 
ers, hardware mfz.,mining plants, etc.; accurate on 
estimates; up-to-date in practice. W., Am. Macu. 


A man aged 29, 14 years’ experience as machinist, 
draftsman and designer with leading firms. wants 
position in charge of office, or as mechanical su- 
perintendent of factory ; write for references. Box 
71, AMERICAN MACHINIST. 


Wanted—Position as foreman or superintendent, 
used to designing tools for close interchangeable 
work to reduce cost ; have had charge of light and 


Address A. T., AMERICAN MACHINIST. 


Wanted—By steady, sober, experienced machine 
and jobbing molder, position where molder is re- 
quired to understand melting and the management 
of small shop in city or country. Address F.C. N., 
AMERICAN MACHINIST. 


Wanted—Any firm wanting an engineer who can 
establish discipline and systematic methods pro- 
ducing lowest cost and best workmanship, as 
superintendent or manager can find a man with 
highest references and a record by addressing 
Experience, care AMERICAN MACHINIST. 


Wanted—Foundry foreman in a good Western 
city; must be accustomed to light work; ac- 
quainted with the latest and best foundry methods, 
also understand mixing and melting brass, and a 
man of good executive ability. Good steady job, 
state nationality, age and experience; give refer- 
ence, and state salary expected. Address “q.,” 
AMERICAN MACHINIST. 


Wanted—Foreman for a machine shop manufact- 
uring steam-hoisting engines. and a general line of 
machinery for coal mines. Must be a good me- 
chanic, and acquainted with the best method of 
producing first-class work at low cost, and have 
good executive ability and push; if these require- 
ments cannot be filled, please do not apply. state 
age, experience, and salary expected ; give refer- 
ences. Address ‘** Competent,”’ care AMERICAN Ma- 
CHINIST, 


Wanted—A young man to take charge of our 
engine department ; must have a thorough knowl- 
edge of automatic high-speed engines, competent 
to execute high-grade work and handle 75 to 100 
men, so as to turn out work at lowest cost of 
production ; best of tools and equipments furnish- 
ed ; excellent opportunity for a live, active young 
man ; state fully, age, experience, references and 
coleey wanted. Address Buffalo Forge Co., Buffalo, 


a. 





+ MISCELLANEOUS WANTS — 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us nol later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S \M. York,Clev’d,0. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Wanted—A poreneger for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


Pat’s obt’d; no atty’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind. 


For sale—Nine volumes Am. MAcuInist, ’86-’94 in- 
clusive, cheap. O. H., Rudolph, Nashville, Tenn. 


Wanted—Complete volumes for the years 1881, 
1883, 1884, 1885, bound or unbound, Address, stating 
price, AMERICAN MACHINIST. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


For sale—Hydraulic press, 14inches ram, made 
by John Robertson & Co., Brooklyn, has rapid mo- 
tion attachment; is in first-class condition. For 
terms address Press, Box 826, Providence, R. I. 





Wanted—Patented or special articles to make of 
aluminum, brass or iron; facilities unexcelled; ex- 
ceptionally low prices quoted on experi nental or 
jobbing machine work; write for prices. Rob’t H. 
Casson, works, 198 Liberty St., Paterson, N. J. 


Wanted—An Idea. Whocan think of some sim- 
ple thing to patent? Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offer. 

Loetzer’s *“*Hand book of Practical Rules and 
Tables for Machinists,’’ 50 cents, postpaid. Also, 
Loetzer’s ‘‘ U. 8. Standard Screw Thread Reference 
Gauge.” with case, 40 cents postpaid; agent 
wanted. ©. E. Loetzer, 1101 East Third street, Wil- 
liamsport, Pa. 


(Continued on Page 654.) 





The Greenerd Arbor Press. 
Ad 





PATENTED DECEMBER 1, 1891. 
For Sale at Manufacturers? Prices by 
A. J. WILKINSON & CO. 
180 to 188 Washington St., BOSTON, MASS. 
SEND FOR DESCRIPTIVE CIRCULAR. 








FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 
Machines, Small Rolls, etc. Write for 
prices, Address 


WAIS & ROOS PUNCH AND SHEAR 6O., 


CINCINNATI, OHIO. 


C.W.LE COUNT 
SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT's 





SS =—s HEAVY STEEL DOG [ el 
3 No. Inch. Price, Hite 
4 } cocee + beg < : cD 
a ee Senet 
fe, bigkc meen eS 
Ee pps 70209 = 
PSs Bed BL. 80 gp a” 
$29 0138.) BSS FSS 
Be 10.°0:019 0.2 196 8 res 
bog ica ec: Tose Ss 
83 13.2579 14020 ae gS BT 
agg it. B 1a... 1oEes Sep 
Di jeliacarese: 1.60525 B omte 
SE 16.:.3290:.:. reo Se228 
| Bee ppretes: 210° Syep 
3 H....8 28 baad SESS & oe 
Puiiact of igs. Bae & 
z 20(ext.)5 1-2. 4.00 Pa koe 
ex - 5.00 ™ re 
One Smal Set of 8—by 1-4 inches to 20 inch $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1-2in, to4 in. 13.25 


These goods are for sale by CHAS. 
Lt'd, 21 Cross 8t., London, England. CHVRCEES & OR, 


Foot-power 
Star # Screw Cutting 
Automatic 
Lathes crc ree 
9 and 12 inch Swing. 


| 
| New Designs. Novel Features. 
Send for Catalo.ue B, 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 


STEAM CARRIAGE FOR SALE, 


A practical road wagon, built by an e eer of 
known reputation. Price reasonable. Send for de- 
scriptive circular to 


H. W., Box 1530, Boston, Mass. 




















MACHINE 


He 
B 
FITCHBURG, MASS., U.S. A. Mach. 


RILLS 


AND OTHER METAL WORKING TOOLS. 
Catalog E. 


FITCHBURG 






WORKS, 22% . 











ROOT’S FORCE BLAST ROTARY BLOWER. | 


For FOUNDRIES, SMITH SHOPS, PN 
TUBES. VENTILATION ETCe 


- <edie . 






SLOW SPEED, 


POSIT wa 
IVE 
Basse, — ANICAL 
PERFECTLY — 
BALANCED. TION. 
P.H.&F, M. ROOTS, Manufacturers, 
Siege sae ioe eee 
cazo Office : anhattan Building. 
COOKE &CoO., Selling Agents, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
, $10 Walnut St., Philadelphia. ¢ 


¢- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
nd oT ra tig Aste seut treo and frooof postuge vo any One 
to the sent free an ° e to any on: 

in any part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 


is the only one that has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 
CaTALOGUE FREE! 


FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich, 








163 & 166 Washington St., NEW YORK. 
tn Writing Please frention This Paper. 





© eee 








FOR 


ALL KINDS IN STOCK, 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 
Established a century ago. 

Medal World’s Colambian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &e. 











CuicopeE, Mass., May 15, 189. 
Mess. HOUGHTON & RICHARDS, 
Boston, Mass. 

We are pleased to say that for Forming Took 
we never have seen anything equal to the Styriag 
Steel. We shall use more of it than before, and 
shall be pleased to endorse it at any and all times, 

Yours truly, 
AMES MFG. CO. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 





{48 & 150 OLIVER ST., BOSTON, 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
ony eight. 

his feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 


185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DP“ KOIT, 155 Jefferson Ave. 
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AMERICAN MACHINIST 





Acausr 15 1895 





Big investment—$25,000 cash will buy my well- 
established foundry, machine shop and mill supply 
store; pays 20 per cent.; with better management 
will pay more; bad health and other business is why 
Address Harry Guenther, 207 Crittenden 


I sell. 
St., Owensboro, Ky. 


For Sale—Founders’ crane; in good order. Hight | 


of mast, 16% feet. Length of arm, 13% feet. Chain 


hoist, iron pulley blocks, geared trolley. 
Address E. W , Van Duzen Co., 


lift 10,000 pounds, 


4 Cincinnati, Ohio. 


will 









CLEVELAND TWIST DRILL CO’.S GRIP SOCRE 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


No More Twisted 
Tangs. 


Larger drills 
can be used with 
smaller shanks 

than ever be- 
y fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 





NEW AND SECOND-HAND 
MACHINERY. 


ENGINE LATHES. 


13 in. x 6ft Blaisdell, 

14° x 6** Flather. 

15 “ x 8 ‘* Standard, 

16 * x 6°* Biaisdell, 

16 ** x 7 ** Pratt & Whitney. 
16 ** x 8 ‘* Putnam, Al. 

16 “ x 8‘ Fifield with Ck. 
18 * x 8‘ Fitchburg. 

18 ‘ x 8 ** Flather. 

20 * x 10 ‘* Putnam, Al. 
20 “ x 10," Harrington. 

24 ‘* x 12 ‘* New Haven. 

24 ** x 22 ‘* Perkins 

28 ** x 16‘ Fay & Scott. 

32 “ x 16 ‘* Waterman. 

32 ‘* x 30 ‘* Improved style. 
50 ** x 16“ Triple Geared. 


DRILLS, 


Barnes Friction Drill. 
Sensitive Driil, Improved, 
Prentice 26 in. complete with 

Friction Pulleys for tapping. 
Blaisdell 28 in. Bk. Geared. 
Improved 28 in complete. 
Radials 3, 4 and 5 ft. 


PLANERS. 
22 in. x 5 ft. Putnam, 
22 x 5 ‘* Pease, 
24 ‘* x 5 ** New Haven, 
24 ‘* x 6 ** Lathe & Morse, 
24 ** x 6 ** Rochester, 
28 x 5 ** Gage, 
30 ** x 10 ** Harrington. 
48 ‘* x10 ‘* Gray,2 Heads, Al 
SHAPERS. 
10in, Stroke, Crank, Prentiss 
a6 * os e Gould & E, 
16 “* = " Prentiss, 
18 * Geared, Al, 
26 ) “ “ 
14 * ia Trav. Head, with 
centers, circular feed,Fitchb g. 
SCREW MACHINES, 


P. & W. No. 2 Wire Feed, 
Brown & Sharpe No, 5, complete, 


MILLING MACHINES. 
Garvin No. 3 Power Feed, 
Lincoln Pattern with Vise, 

** Jniversal”’ Latest, cood as new. 
P. & W. No, 2 Hand Feed, Al, 


SECOND-HAND MACHINE TOOLS. 





ENGINE LATHES, 
12in. x 5 ft. Ballou Patent. 
l6in x 6ft Ames Mfg. Co. 
16in x 8 ft. Perkins Taper. 

18 in. x 10 ft. Blaisdell, 

28 in. x 20 ft. Perkins, 

37 in, x 14 ft. Maker Unknown. 
PLANERS, 

12 in. x 30in. Wilkinson for Hand 

or Power, 

22in. x 22 in. x 4 ft. L. W. Pond. 

24 in. x 24 in, x 5 ft. Putnam. 

24 in. x 24 in. x 6 ft. Chamberlin. 

24in. x 24in, x 5 ft. Whitcomb. 
SHAPERS, 

10 in. Pratt & Whitney. 

12 in, Juengst, Crank. 

15 in. Juengst Friction. 

Win. Wood and Light Traverse 


Head. 
21 .. puith & Silk, Shifting 
elt. 
20 in. Gould & Eberhardt. 
24in. Hendey, Friction 


DRILL PRESSES, 
3 Spindle Woodward & Rogers. 
6 Spindle Quint, Turret. 


Also, a large list of other machines. 


detailed description and prices. 





DRILL PRESSES. 


No. 1 Two Spindle, Garvin. 
No 2 Three Spindle, Garvin. 
No. 2 Four Spindle, Pratt & W. 
No. 4 Four Spindle, Garvin. 
20 in. Davis, Wheel Feed 
24 in. Blai-dell Wheel Feed. 
24 in. Aurora, Back Geared. 
30 in. Pond, Back Geared, Power 
Feed. 
9 ft. Holly Mfg. Co , Radial, 
SCREW MACHINES, 
No, 00 Garvin, Wire Feed. 
No. 5 Brown & Sharpe. 
2 ms nee & Sharpe, Wire 
eed, 
No, 2 Brown & Sharpe, Auto- 
matic. 
No, 24 Pratt & Whitney. 
No. 2 Garvin, Plain. 


MILLING MACHINES. 


6 No. 2 Pratt & Whitney, Lincoln. 
1 No. 20 Garvin, with arm. 

2 No. 2 Garvin, Plain 

1 No. 0 Garvin Un'versal. 

1 No. 1 Garvin Universal. 

No. 2 Garvin Duplex. 


Write for 


CONSULTING MECHANICAL ENGINEERS. 








L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consulting M. E., 
CHAMPAIGN, Il. 


215 E. South Street, 


CHAS. O. HEGGEM, 


Consulting Engineer. 
MASSILLON, Ohi 








JOHN R. CLAY, 


Corsulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio. 





W. E. CRANE, ME, 
New England Engineering Co. 
Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn. 


CHARLES A. HAGUE, 


CONSULTING ENGINEER, 

Pumping Plants. Power Plants, Steam, Water, 
Electricity, Designing and Experting, 

P. O. Box 323, 








619 Wainwright Building, 


FRANK H. POND, 


Consulting Engineer, 
Sr. Louis, M 





CG. L. REDFIELD, 


Designer of Special Machinery. 
Expert in Patent Causes. 
Room 604 269 Dearborn St., 


~ C, E. SARGENT, M. E,, 
Cogmems, 5S. 
WM. O. WEBBER, 


Consulting Engineer, No. 78 Mason Building, 
Boston, Mass. Tel. 210 


Cuicaeo, ! 











Oil 


GAS BLAST 





AMERICAN GAS FURNACE C0.. 


English Agency: 


Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co. 
Finsbury, London, 


Ltd., 21 Cross St., 
E. C., England. 





plete list, 





CYLINDER BORING MA-| = BOILER ROLLS. 
CHINE, 
10 ft. Latest Improved, 
‘*Bement’'s” for Cylinders to 36 | 8 ‘* Extra Heavy. 
in. | 7\¢ “* Standard Size. 


Gray Planers ‘‘NEW,” 22, 24, 30 and 36 in. 
Kempsmith Millers, Universal and Plain 

Bardons & Oliver’s Screw Machines, Improved Style, 
Fitchburg Lathes, 14 to 72 in, Swing. 


J. J. McCABE, 


E. P, BULLARD’S |!4 Dey St., 
NEW YORK. 


N. Y,Mach’y Warerooms. 

MACHINERY FOR SALE. 
28 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill. Good as new. 
6 in Boynton Hand Shaper. = 
\% to 1\in. Open-die Bolt Cutter “ “ ‘ 
Nos. 1, 5 and 6 Roots Pressure Blowers. Al condition, 
9 x 9 Greenfield Upright Engine. Good as new, 
36 in. x 7% ft. Upright Boiler. Good order. 


Lot 64% in. and 744 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than half value, 


COOBE ck& CO., 
163 and 166 Washington St., NEW YORK. 


SECOND-HAND MACHINERY. 


Gould & Eberhardt Automatic Gear Cutter. 

Pratt & Whitney 26” Chucking Lathe. 

18’x5/ Pratt & Whitney Lathe, taper attachment. 

Niles Horizontal Boring Machine, 4’ bar. 

Betts Horizontal Boring Machine, 3’ bar. 

60” Triple Geared Engine Lathe, 1894 Pattern, 
used Three Months, a modern tool in fine order. 

Will sell the above tools at low prices. Send for 
new catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY COQ., 
62 & 64 So. Canal St., CHICAGO, ILL. 














Second-Hand Machinery. 


LATHES, ||1 82in. x 10 ft. Open Side. 

2 10in. x5 ft. Foot & Power. 1 60in. x 60in. x 22 ft. Hepworth, 
2 llin. x 5 ft. Power only. DRILLS. 
1 15 in. x 6 ft. Dustin. | 3 22 in. Back Geared. 
1 16 in, x 8 ft. Fiather. }2 25 in. “ &P.F.,Snyder, 
2 18in. x 8{t. Flather & Prentice. || 1 34 in “ “Harris, 
3 18in. x 8 ft. Lodge & Davis. || 2 No. 144 Niles Radial. 
: 4 = x any Teas weeny || 2 Suspension Drills, 

27in. x 10ft Dustin. : 1. 
1 28 in. x 12 ft. Blaisdell. || MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. || 1 No.1 B. & Sharpe, 
1 32 in, x 13 ft. Bement Triple || 2 No. 13 Garvin, 

Geared. |}1 No.15 ¢* 

1 22 a x 10 ft. Niles, ||1 No.2 ** Hand, and others. 

24 in. x 10 ft. Niles, | : PERS 
1 79 in. Driving Wheel, Bement. H : SHAR ERS, 
1 48 in. x 18 ft. Gay & Silver. | 9in., 12in., 138in., 15 in., 20 in. 


PLANERS. |, _ MISCELLANEOUS, 
8 48 in. x32 in. x6 ft. Pond, two||] dyin poet cee Machine. 
heads. ||2 Horiz. B. & D. Machines, 


1 48 in. x 32 in. x 8 ft, Pond, two|/ 1 Cylinder Borer, P. & A. 


heads 


3 24in. x 24 in. x6 ft. W & L., 


one head, 


1 28in. x 28 in. x 8 ft. Gay &|| 


Silver. 


1 32in, x 32in. x 10 ft. W. & L. 
1 38 in, x 38in, x 10 ft. Aldrich. 


{| 1 30 in. Motor Gear Lathe 
Double Punch and Shear. 
30 in. Pulley Lathe, 

1 Hydraulic Riveter. 

\l2 Bolt Cutters. 

|1 Nut Tapper. 

'1 20 in. Pattern Lathe. 


Me 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 





E. W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, N. Y. 
Chicago Office, 96 W. Washington Street. 
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FORGING FRESSES, 
PUNCHES, SHEARS AND 


SPECIAL MACHINERY. 
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WORKING SHEET METAL. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 








THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


. " . 
MORSE UNTO AL na ABe 


THE LARGEST AND MOSTCOMPLETE 





LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


1oNec Wiesauenaenietsnt G 








Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 


3 QUIINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO %-INCH. 
Bonsitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 
SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO 


NTT 


















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


BEVEL GEARS, 


Cut Theoretically Correct. 
Special facilities for cutting worm wheels. 


HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 


TECHNICAL EDUCATION. 


The Bromfield-Pearson Technical School, 
of Tufts College, offers exceptional oppor- 
tunities to students who wish to pursue a 
one or two-year course in engineering, or who 
may desire to fit for the engineering courses 
of the college in one year. 
cular. Address, 

GARDNER C. ANTHONY, Dean, 
Tufts College, Mass. 


COLD SWAGING 
. MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 








Send for cir- 








ing. If inter- 
ested address 
the manufact- 


urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 








Immediate 
Shipment 


can be made of any of the following 
high grade machine tools, viz: 


Lathes 


12’, 14”, 15, 16”, 
MADE BY 


FLATHER & CO., 
PRENTICE BROS. 


DRAPER MACHINE TOOL 6.” 
ALSO 

Screw Machines, 

Turret Machines, 

Milling Machines 

and Upright Drills. 


HILL, CLARKE & CO., 


156 Oliver St., 
BOSTON. 


12 & 14 S. Canal St., 
CHICAGO, Ill. 


NOTE.—We are making a specialty of com- 
plete outfits for bicycle works. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


62 in. x 20 ft. Engine Lathe. 


15in.x6 ft. Engine Lathe. 
ss fa se ee 19-36 and 50 in. Drills, 


29 ** 18% “ 5d se Portable Drill. 

a © se - 36 in. x 14 ft. Planer. 

eo “i « « oe 12 in. Shaper Traverse Head. 
37 “30 “ es oe Gear Cutter, 54 in. 

a *R eo “ Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 





A ANDIER LIGHTER: | 


STRONGER: THAN ANY’ | 
‘COMPETITOR 
SUITABLE Fe? HELMET lL: 
SEND FOR 25° PAGE q 

| KLUSTRATED CATALCOUE | 


CHAD FCN RESLY & 6% I 
TRUS HBESHE ES 0015 ayo 
10 & ia 


catia st, CHIGAG ILLUSA' | 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard, 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. __ 
Horizontal or Floor Boring Machine, Pratt & Whit- 


ney. 
Two @ 5 ft. Universal Radial Drills. 
21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle. 
* 19 in. s “ Pratt & Whitney Engine Lathe, Hollow 
Spindle. 
26 as 8 ft. Pond Machine Tool Co. Engine Lathe. 
19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 


low Spindle. . 1 

22 in. x 12 ft. tt & Whitney Engine Lathe, Hol- 
low Spindle 

21 in. x 11 ft. Lodge & Davis Engine Lathe, Hollow 
Spindle and Taper Attachment. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 


= 
—a= se wet e ee 























NEW YORK. 


446 Broadway & 86 Liberty St., New York. 





BUILDERS OF 


ae SSO BLAKE & JOHNSON, Waterbury, Conn. 
Bee tS PIN, SAPETY PIM, HOOK AND GT% MACHINERY, 


xo 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods. 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 





CLEVELAND, OHIO, 


STEEL BALLS 


<(8cr, ett 
ols 


Pel 


WRITE FOR 
INFORMATION. 

















ae* 





THOS, H. DALLETT & CO., 
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Shriver’s New York pattie Cranes 


FOR HAND OR 
ELECTRIC POWER. 


YORE ST. & SEDGLEY AVEZ., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
r driving Machine 
ols, Cranes, Ele- 
tors, 










mps, 

esses, 

i other 

schin- 
a T Shriver & Hf 333 East 56th St, 
We also make * a ' NEW YORK 
= fo Dalia, Bead MANUFACTURERS OF . 
riulis, poller he cot RAVELING AN t 
drills, Light Drill gepeci ty, to Deo oS S50) | Fig of 134 %,3, 3,5 ‘or 1 Jo Tons 





ewe ile $y heel (0. 


OEND OR Wo ircester. Mass... . 


It nt Sri TED 
CATALOGUE 





ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard and Special 


‘Cranes of all descriptions. D Double Screw 
_ Cranes Fen Roy over 30, 000 Hoists and 700 


1& Sat pes ae 
[ Meson 





SPEIDEL'S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 


EDWIN HARRINGTON, SON & CO., Inc., 


1515 Penna Ave., Phila., Pa., 
Extensioz 





, Lathes, OVERHEAD TRAMWAYS, 
* Drill SPEIDEL & ROEPER, 
v Presses, READING, PA, 


in f 
Traveling Oraisehe Chain Hoists. Send for Catalogue. 
















CTANES Gas iim, 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1522 Monadnock, Chicago. 


BOSTON WORKS 


Light Machinery, Electric Work, etc. 
FRANE BURGESS, Proprietor, $5 Hartford St., Boston, Mass. 


Any size or style. Spur, Bevel, » Sp. ‘ral, Ratchet, THE BURR a HOUSTON 00, 


Worm, Rack, Elliptic, Internal, etc. Small or large. 33 To 39 FRANKLIN ST., BROOKLYN, N. Y. 
Send for Catalogue. 1,100 sizes of Gears. 


BRookEtyry, N. Y¥. 


SOFT CASTINGS, 


Made from best grades of Pi it for 

















WITH THE 


( “eLEETWOOD” |THE TAYLOB-RICE ENGINEERING 00., 


SUCCESSORS 
American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 


L and ‘“‘DEXTER’’ 


Foot or Power. 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINGTON, DELAWARE, U. S. A. 


For sale js CHAS. CHURCHILL & CO., Ltd. 
London, England. 





ADJUSTABLE BLADE REAMERS 


Send aug” ie" emamees, 








BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 

34,260 lbs.  34,3901bs. 32,600lbs. 33,200lbs. 31,400 Ibs. 

36,420 “‘ 34,650 ‘* 32,460 “* 36,550 ‘* 36,700 “ 





DIXON’S 219', 
Drafting Pencil 


Is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 
distinct. Lines do not smut 


and have no feather edges. 
Mention AMERICAN MACHINIST. 


COILS and 
BENDS of 
IRON, 
BRASS, 
and 


COPPER PIPE 
of every 
description. 

And send 10 Cents for Samples. — 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 

















pot alee INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 
Jaw Chucks that we have lately added to our large list of Universal 
, and Combination Chucks. We make this style of Chuck in twenty- 
jaan two sizes, varying in size by two inches from four to forty-two inches 

in diameter. Send for Illustrated Price List. 


THE E.HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., England. 





work. s .* « 


““CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
@& Wayne STREET, WorRcesTER, Mass. 


CHUCKS Tie “National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 

Est’d 1882. Strongest. Easiest to 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent, Liber- 
al discounts. Prompt shipment, W. WHITLOCK, 
9 Cortlandt St., Y.—Works, Hoboken, 

-J. McDowell Wadkte & Co., Chiengo. 


WE a OTHERS FOLLOW. 


Sweetland Combination Chuck. 


im, Reversible Jaws. . Accurate, 

=?) Standard Independent, Solid 

Shell, Solid Reversible Jaws, 
f not Strong and True. 














SEND FOR CATALOGUE. 


me HOGGSON & PENIS MFG. CO., - New Haven, Coin. 


ACHINER 


For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 
ENGINEERS and FIREMEN pace pamphit 


on how to pass an examination to procure an en- 
gineer’s license. 


Cc. G. KRELL, 3017 N. 13th St., ST. LOUIS, MO. 














PS tye ELECTRIC TELEPHONE Gone For + 
yemys ren Barremis isuurzowige 


TELEPHONES WiTH BELLS 
Prem okvAseesi i UTED STATES ON 

ECEIPT cee 

THE ONWERSAL TELEPHONE. Go. % : 

Cemaecetate matance Setween Sia iD. cee oe Expn ans. mo eee “ 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 


examine, Ask at your dealers or write tis for 
particulars. 


THE D. £. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL & CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


oA, Independent and Uni- 

‘\, versal Chucks,Combina- 

tion Lathe Chucks with 

potent reversible jaws, 

Chucks, Planer 

Chucks and Face Pilate 
Jaws, 


SKINNER CHUCK CO., 
SEND FOR CATALOGUB. New Britain, Conn. 


PRATT’S 


Positive Diving 
Drill Ghul, 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Glayville, N. ¥. 





ont 














EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
fr. .oo, and the money paid for book will be re- 

unded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTy. 








CAM MILLINC. 


We mill FACE and BARREL CAMS with great accuracy and finish. 


THE NEWARK MACHINE TOOL WORKS, 


Harrison, N. J. 





ASSACHUSETTS EMERY 
AND CORUNDUM WHEELS. 


A free cutting Emery or Corundum Wheel for 
grinding tools, is not only a labor saver but it is 
also a luxury. It allows both the operator and the 
tools to keep their tempers. 

Such a wheel is manufactured by the 


MASSACHUSETTS CORUNDUM WHEEL CO., 


No. 424 Atlantic Ave., Boston, Mass., U.S.A. 


cane locate CONE CO. 


HANGING AND STANDING 


CONES. 
Bg MADEIN ALLSIZES. 


Thousands in use trans- 






mitting from 1to50H.P. For 
information address, 


No. 86 WATER STREET, 








BOSTON, MASS. 





HYDRAULIC 











PRESSES, PUMPS, PUNCHES, JACKS, VALVES,” 


FITTINGS, PACKINGS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 


MACHINERY 





—<— 
Single Plunger rump 
. 






: 
i 
{ 
; 
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NEW YORK STORE, 
110 Liberty Street. 


PHILADELPHIA STORE, 


S& ft. Universal Radial. 19 N. Seventh Street. 


The LODGE & DAVIS MACHINE TOOL CO. 


DESICNERS AND BUILDERS OF 


Plain and Universal Radial Drills, Upright Drills, Planers, Engine 
Lathes, Milling Machines, Screw Machines, Bolt Cutters, Shapers, 
Monitor Lathes, 
Grinders, etc., etc. 


Works: CINCINNATI, OHIO, U.S. A. 


Pulley Lathes, Universal Cutter and Reamer 


CHICAGO STORE, 
68-70 S. Canal Street. 


ST. LOUIS STORE, 
720 N. Sécond Street. 


BOSTON STORE, 
36 Federal Street. 


COVENTRY, ENGLAND. 


Alfred Herbert, Agent. 





ENCINE wie HES. | 
Lathes == 
OUR PAT. RADIAL DRILLS ARE BEST. 3 | 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 












Dietz, Schumacher & Co., 
Cincinnatl, 0., U. S. A. 


OS WAAN « GORDON 
—" nn EC. 


WO Rue 











THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S.A. 

















IMMEDIATE DELIVERY. 


Engine Lathes, 18”, 22”, 24” and 27”. 15" and 30” thirty A 
| days. Drills, Upright 14", 20”, 24”, 28", 32. and go”. Tur- } 
l ret Lathes, 12”, 15", 21”, 22”, 30”, 37 and 48”. Pulley 
faa Lathes, 30” and 60’. Write for Prices. 


~ THE LODGE & SHIPLEY M. T. C0., Cincinnati, Ohio. 












WRITE FOR CATALOGUE 








8) oot" 
ey oo 








The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


MEYER, .ROTH & PASTOR, 


Machinists, Cologne oRhine. 
Manufacture Machines for the making of the following articles, such as 


All kinds of Buckles, Horse Nails, Spiral Springs, 'Tin-opening Keys, Nails 
for Soleing and Heeling, Chair Links, Box and Coffin Handles, Rivets of 
all kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
etc. 


We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 


THE a al STROKE TRIMMER, 


An Indispensable Tea 
for all ench Wood- 
oe. bes ~~ and 
t Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








AND PRICES. 















We recentiy made radical improve- 
ments in Hanger Bearings. Our self- 
oiling boxes are reamed on a special 
machine which leaves the bearing 

urface very smooth and polished. 
The bore being very exact, the shaft 
has the maximum amount of bearing. 
The oil chamber holds oil enough for 
3 to 6 months. Durability and good 
“workmanship guaranteed. 


HANGERS. 





~J: ERLANDSEN- 
172_CE NTRE-ST 


SEND FO 





WaRRANTE? 














For Ceiling, Floor or Wall. Adjust- 
able in every direction. Neat designs; 
correct proportions; accurate work- 


manship. Sizes and styles to answer 
‘ all requirements. Machinists: Don’t 
make hangers. Buy them same as 


ao bag your set oners. Y oat get s 
etter, a more modish article, an 
of every a 


you'll probably save money. Send 
for special circular with telegraph code. 
Samples sent ata merely nominal 
price. Try one. 
P. PRYIBIL, iY i’ W. 41 St., New York City. 
A.B.C. Code“ used. 


description. 


Illustrative 
and descrip- 
tive matter 
on applica- 
tion, 


FAY & C0., 


NT ST., CINCINNATI, OHIO. 





J. A. 


= 
nn 
es] 
o 

















REGULAR SIZES. 
= inch by ° inch by 8 feet. 


° wo iy 86 “ “e ® 


15 we “ 15 we ee 4 “ 

PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES.GNED. 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


STIRLING | Sooe 


WATER TUBE SAFETY BOILERS. : LATH ES 


SAFE, ECONOMICAL. DURABLE. 
AND 
UNIVERSAL TOOL GRINDERS. 


No cast metal. No flat surfaces. No multitudi- 
SEND FOR PARTICULARS. 


nous hand-hole plates and gaskets to remove, clean 
MADISON, WISCONSIN. 








and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO., 
Gen’! Offices, CHICAGO, ILL. 


Branches in all Cities, PULLMAN BLDG. 








PRATT INSTITUTE, BROOKLYN, N. Y. 


Drawing and Machine Design, Two-Years Course. 
Machine Work, Two-Years Course. 
Evening Course in Machine Work for Beginners at the Trade. 


Other Evening Courses in Mechanical Drawing, Algebra, Geometry, Physics, Electric al Construction, 
Steam, Strength of Materials and Mechanism. Fall Term begins oa er 2 
For application blanks and further information, address, F. B. PR ATT, Secretary 


CENTER GRINDERS, |ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. A School of Engineering. Me- 
WILLIAM BARKER & CO., Mfrs., chanical, Electrical, Civil Engineering, Chemical courses. 


Ww , | Well endowed. Extensive Shops and Foundry. Modernly 
IRON AND ao ERY equipped Laboratories in all departments. Expenses low, 
 ] e 


Address C. L. MEES, President. 


GRINDING 1S THE ONLY CORRECT WAY i's oss 


well as quality 
standpoint; then why not use this method ? In doing so don’t fail to procure a machine 
that has all the adaptations for doing good work rapidly, for which the essential require- 
ments are: Free use of water to keep work cool, wheel clean and avoid dust. 
Also quick changes of speed of work and traverse of emery wheel to any point between 
extremes. Our machines embody all of these and many other advantageous features. 








For fuller particulars address the manufacturers, 


LANDIS BROS., - Waynesboro, Pa. 


Germany: Schachardt & Schutte, 59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 15 Place de la Republique, Paris. 











Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 





lid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 















P. BLAISDELL & CO.. 


Manufacturers of 


Machinists’ Tools, i 


WORCESTER, MASS. 











MANUFACTURE 


SWF ENGINE LATHES 


‘AND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
8 ling Agente. 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 


alent abehe ‘ake detke ad Sy 
8to 18in. Swine. 


SEBASTIAN . MAY CO., 


SIDNEY, OHIO. 











ENCINE LATHES. .. « « 
HAND LATHES. . «. « « « 





Draper MachineToolCo. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 





e « « « PLANERS. 
e « « « CRANK PLANERS. 


~ HIGH-SPEED AUTOMATIC 
A, ELECTRIC LIGHT 
, \__ ENGINES. 


SIMPLE, HIGH-GRADE, NOISE- 
LESS, SELF-LUBRICATING, 


NEEDING NO ATTENTION. 


W. D. FORBES & 60., 


1302 Hudson St., 


Hoboken, W. J. 


2 blocks from 14th St. Ferry. 


ee ed 18/1 Machine 

tainard rd Milli ngh MASS LH ma AO 
<9 guver® ag.86 GEAR CUTTING Mach,” 

\\N 50) rf ent il Sues asrvurs 


ARMSTRONG LATHE aso PLANER TOOL. 


d endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mtg. "Co. Fitchburg. Machine Works and by all who have given it a trial. . 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 
























UNIVERSAL 
a ara MILLING 
MACHINES. ALSO 
CAM-CUTTING & MILL- « 
GRINDING MACHINES. 


a 
Cai /L 





DROP FORGED 
OF STEEL 








5 21 ATHERTON S8T., 
D. SAUNDERS SONS, ‘once. 
x MANUFACTURERS OF 


Saeanmenene Weare Bene Tools, 


Pipe Cutting, 


THREADING, 


AND 


SEND FOR CIRCULAR. 2 Tapping Machines, 


THE FATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


ling motion 
th and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding 

oy Ang to Mnemey detac hed and mislaid. All wearing surfaces are of tool steel hardened, Less 
friction of parts than any other pipe cutter made. 





AUN-WORRING §= MACHINERY, 


BORING AND 


TURNING. 
MILLS, 





NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 





— FOR — 
Bicycle 


WATCH - 


Planers, Shapers, Drills, Slotters, Eto. - WORK 








ENGINEERING APPLIANCE co. 
JAMESTOWN, N, Y. 


ICROMETER CALIPERS. 


| All sizes, both inside 


GE rier CATALOG. 


J. T. Slocomb & Co., PROVIDENCE, R. I. 


Wuat’s THE MATTER 


With our new Cutting-off Machines? 
Write and find out. 








Hur_BuT Rocers Macu. Co., 
SO. SUDBURY, MASS. 





SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 


18 in. Crank Shaper. 











ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 
Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers- 
ally acknowledged to be THE BEST. 
Ge Send for Catalogue. 
o==— ARMSTRONG MEG. CO., 
Bridgeport, Conn. 








CALIPER SQUARES 


Any Style or Graduation. 
5 Sizes, Metric and Vernier System, 


’ WARRANTED ACCURATE, 


Send for Catalogue and Specia 
E. G. SMITH, Columbia, Pa. 





JONES . LAMSON MACHINE Co., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 






Capacity 2 in. 
diameter, 
24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


Stover Power Hack Saw 
and Friction — 






~ 





SENSITIVE DRILLS. 


COPYRIGHTED TRAD.-MARK, 


Do you know 

that we make 

the largest 

the best, 

line of Hand, Foot, and Automatic 
Feed DriJs for 44-inch holes and less. 
Endless belts. 

Short belts discaraed. 

Patented Improvements. 

No belt tension on spindles 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

8&4-page Catalogue free. 


DWIGHT SLATE MACHINE 6O., 


HARTFORD. CONN. 


Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
incbes. Send 
ong circulars 


TOT. 
Migrs. of Wood wl af Ire een Sere 


2aniverst. F FREEPORT, ytut.U. S.A. 







BURTON, London. 





ry, 


THE GOLBURN KEYWAY GUTTER: 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 




















exact duplica- 
tion of same it has 
no equal. Send 
for illustrated 
catalogue. 


BAKER "BROTHERS, 


FOR HAND OR POWER, 








MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


BARNES’ 


+» 21 Cross St., 









gradua 
wonderful 
1) 


MANUFACTURED BY 


FITCHBURG, MASS. 


Finsbury, London, E. ©. 








86 CARDEN ST., BRIDGEPORT, CONN. 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





Pipe Cutting and Threading Machine 


365 S. Erle St., TOLEDO, OHIO. 





JOHN BECKER MANUFACTURING CO., 





THE BECKER MILLER No. 4 


Enetawp—CHAS. CHURCHILL & OO, Ltd. 






New Friction Disk Dril 


_ FOR LICHT WORK. 

jas these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
pin Ch my | its. Power applied can be 


to drive with 


u 
smallest or largest drille within its range—a 


% i 
economy in | and great saving 


in drill breakage. 


W. F. & JNO, BARNES cO., 
1995 RUBY ST., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS, CHURCHIIL & CO., Ltd, 


21 Cross ST. Jinssury. 


LONDON. EB. C.. ENGLAMS 
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THE LONG & ALLSTATTER C0,, 


HAMILTON, OHIO, U.S, A, 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS | |_ 
WELDING MACHINES 
AND DROP HAMMERS. 





STARRETT’S FINE 


S 








Skilled mechanics prefer them. 
Live dealers sell them. Send 
for Gees, 5s eo 650 


L.S.Starrett 


ATHOL, MASS., U. S. A. 


wits ON 
sYAKGann ME" 


SIZES 














NERS. 


AL tage 








KEPT IN STOCK. RIVER ST ROCHESTER,N.Y. 





DETRICK & HARVEY MACHINE CO., 


BALTIMOONRA, MD. 


MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, 
Made in all Sizes to Cut from 1-4’ to 6”. 


lest and apd durable machine in existence, 

is made entirely of steel. No links, 

ngs, Caps, cases, blocks os die rin me or Speat 
eparate Heads and 

for descriptive circular and price fee 


Manufacturers of The Open Side Iron Planer. 


The sim va 
The threading head 
levers, 6 
the head. 











HOLYOKE, MASS. 


Manufacturers of 






C. | . & SONS, 
| ge Patent Radial 





tion. 


All sizes from 3 ft. to 10 ft. arm. 





BOs ~ PITCH GAGE. 





FOR 'NSIDE AND OUTSIDE WORK. 
Mailed till October 1st for $1.00. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be hai for the asking. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
i mation cheer- 
Qi fully furnished. 


BE The Albro-Clem 
le Rievator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 











MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








—THE — 


PENBERT 
SPECIALTIES. 


For THe Borcen AND Enaiwe. Ane THe Encingere Favonrres. 
85,000 PENBERTHY A AUTOMATIO tegpczons fa 8 in use, perfect satisfaction 
ander ail conditions, Our Jes Pumps, Water ps = Unequalied. 
PENBERTHY INJECTOR ¢ CO. DETROIT, 


BRANCH PACTORY at WINDSOR, ONT. MICH. 


STEAM ENGINEERING 


(Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Elec- ¢°% 
tricity ; Architecture ; Architectural Drawing and Designing; Masonry; Car- 
pentry and Joinery; Ornamental and Structural Iron Work; Railroad Engi- 
neering; Bridge Engineering ; Municipal Engineering ; Plumbing and Heating; 
Coal and Metal Mining; Prospecting ; and the English Branches. 





hie 


Aromatic WATER GAGE 











Bano For 
CaTracoceus. 








The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review.” Students can 
interrupt their studies and change their residences. 


Scholarships are not 
forfeited upon failure to pay installments promptly. 


Until further notice 
experimental apparatus will be furnished free of charge to students. Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question Papers, Condensed, Simplified. 
The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon 
, Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 
NEW TOOL FOR BA 








FRADE MARK REGISTERED. 
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S~QFF MILLING CUTTERS. 

= PATENTED MARCH 5, i895. 

Of this Tool the 
AMERICAN MACHINIST, 
ey 30, 1895, said: 


AC 







For |descriptive cj 
- §.M. BALZER; 
739, ark heed LANDT ST., 











YORK CITY. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 


iO Ra meat 


HANDSOME CATALOGUE ON 


NDENSER 
es THE pod MF6.CO. 39 Contianot S1.NY. 

















IMPROVED 


motion. 
It has Adjustable 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


- id HENDEY SHAPER, 





This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


Table for planing Taper Work. 


The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Chas. Churchill & Co., Lid, 21 Cross Street, 


Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. 





Send for Circular, 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN 
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dy confess to maki dest centers Fx 
2 E unhesitating’y lingly simple—that will grind the har st conto We 
J one that is exceedingly o-inch swing; do it quickly an ENC 
7 to 3 tained, and dispenses AY) 
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in a lathe of aby ‘that 4 absolutely self-con 


” that usually at 
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trations of such tool atise anent this little tool. Shall we ma AY 


AW quite an exhaustive tre 


Deland & Faulconet m’t'g Co., 
i Detroit, Michigan. 
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Bi OTT)” GAS ENGIG WORKS, 
Sand Want St PHLADELPRL 


Branch Office, New York Agency, 
245 Lake St, CHICAGO, —_ 18 Vesey St., N. Y. 








2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS yaree MOTOR CO., Newark,N.J- 
VENTILATING FANS, 





Over 40,000 Bagines ia Use 








STRANGE, BUT TRUE!! 
Tae Mew Process Raw Hine Gears 


ASTONISH THE 
for field and draughting a. We have madea study of this line, 


MACHINERY WORLD. 
and our goods are warranted to be as nearly perfect as it is possible 


to make them. Prices reasonable. 
They Outwear CATALOGUE ON APPLICATION. 
any Metal. 


They require No|W,6, YOUNG MF@. cO., Les es 
sehen Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


© Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


AND 


HH] 
Surveying lastruments, 








They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S. A. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, tin " 5? eck Mg @ @ 


DETROIT, MICH. 


LATEST! BEST! CHEAPEST! 


COLD METAL SAWING MACHINES. 


For Att Crasses Or Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOCUE. 


-CHICACO, ema ° - 703-7 WESTERN UNION BLDG. 
NEW YORK, - 29 Broapway. 


OUR LATEST PRODUCTION, 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


—- BIGKFOAD DRILL AND TOOL CO., 


3 Pike Street, Cincinnati, Ohio. 








<0 e¢tS DROP HAMMER 
ag? wa QMATIC DROP Lie 























| > WAITS. 
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AMPBELL Co. 
MANUFACTURERS # ARK, 
OF IMPROVED ~ 2 | 


ae a. Pas - i | 
LSS; STEAM ENGINES ¢ - Ae ; 
TN FULL VARIETY. ~ gi as coe eT 
GNTRACTS ——— Howe aie a 2S 


TAKEN FOR COMPLETE Po Aare SS 
> FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


‘ 
=" 








WAYNESBORO, 





' Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
HIGH SPEED 
Z ite y, Why * ~N 


HIGH PRESSURE BOILERS % f WESTON ENGINE CO., Paint Post, HY. 


REPRESE sr eTives 
AND 


COMPLETE POWER PLANTS = | 








= Scranton pape ly & ‘Machinery Co. ,Scranton, Pa. 

=. Hoffman-Russell Co., 82 Lake St., Chicago, Ill, 

Thos. K. vy A & Bros, Co., 26 Ligh ht St., Bal- 
timore, 








- ———— 
AMES IRON WORKS, °*x5** 
9 N. Ye 
38 Cortlandt St., New Yerk City. | 50 Oliver St., Boston, Mass, 
18 South Canal 8t., Chicago, Ill, 1026 Filbert St., Philadelphia, Pa, 








ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE \ 


f 
—AND— ; f 
a — 


HOISTING _ ENGINES, See 


VERTICAL AND HORIZONTAL BOILERS. ee Z 
READINC, PA. . 


WESTERN Brancu, 60 8S. CanaL Street, CHICAGO. 


“EXCELSIOR” 
VALVES. 


THE BEST. 


Specially Designed for High Steam Pressure. 


ADVANTAGES: 
Can be Re-packed Under Any Pressure: 
Has Self-Locking Packing Nut. Can 
be Re-ground in Place. 


THE 
KELLY &2 JONES 
Co.. 


104 JOHN STREET, 
NEW YORK. 






























Write for Descriptive Circular. 











PUNCHING »° SHEARING MACHINERY 
© BOILER MAKERS ROLLS. > 


New Doty Manuracturinc ©: 
Janesville SE W ens IN. 























zm) Da a Pad 


drills from bw 
244 inches 
eter. 








gin s Centrifugal ASA 


Steam Separator. R E A Mi E x ’ 


For Supplying Clean and Dry Steam 
iy ny Dry Houses, r% 





Runs with Steam 
= —-0h— 
l ECE Compressed Air. 


~ i Place Separator as close to engine Will work inany 
mH as possible, the steam taking a spiral " 
A course between the threads causes position. 
4 the water > a = vw oot 
AH force t the outer w while 
i pa my through the small holes 
4 to center of pipe. Steam can enter at 
HA A or B, as convenience may require; 
7 atso used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Buttonwood Philade: 


Ao. GS &. aaeewe W an. 


ENCINEERS, FOUNDERS & MACHINISTS. 


=! SHAFTING, PULLEYS, Estimates and Pians tur- 


nished for transmitting 
HANCERS, Etc. Power by 


HORIZONTAL 







Friction Clutch Couplings. 


AND 
STEAM SIRENS. Ss 
[WHISTLES.] = VERTICAL 
Send for Catalogue. : SHA FTl NC. 








Manafactured by 
Fifth and Bu Streets, ' J.G. TIMOLAT, 
TONS ae Loe ee a Bri, at, Aga Send. for Circular, oa 












17 Dey St., New York. Also for Erecting same. 
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BROWN & SHARPE MFG. 6O,, 


PROVIDENCE, R. I. 


No 2 SURFACE GRINDING MACHINE: 


While available for a large variety of work it 
is specially adapted to tool work. 
This machine has been greatly im- 
proved, 
The bearings are longer. 
The mechanism is better protected 
from dust. 
The table is now 33” in iength. 
The working surface is 18’ x 6’. 
Knetanp—BUCK & HICKMAN, 280 Whitechapel Road, Lon- 
E. 


don, E 
Enetanp—CHAS. CHURCHILL & CO., Ltd. 21, Cross St., 


Vinsbury. London, E. C 
Germaxy—SCHUCH ARDT & SCHUTTE, 59 Spandauerstrasse, 
Ps Berlin, C. (3mail Tools). 
x Germanv—GUSTAV DIECHMANN & SOUN, Zimmer-Strasse 
87, Berlin, 8S. W. 12 Germany. 
Feance—F ENWICK FRE RES & CO., 21 Rue Martel, Paris. 


France—F,.G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 
(Seine.) 

Cuicaeo, Itt. -FRED. A. RICH, 23 So. Canal St. 

New York Ciry—F. G. KRETSCHMER, 136 Liberty St. Room 
503. 














DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS oo., ™ oui” 


NEW YORK, 


CHICAGO, BOSTON, PHILADELPHIA, mm. 














Jenkins Standard Packing has been rte 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS BROS. New York, Boston, Philadelphia, Chicago. 


WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, eto. 
INJECTORS FOR ALL CLASSES OF BOILERS, * 


<GENKINS 


JENKINS STANDARD PACKING 


JENKINS: y 
ee 


















Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. * 


THE FOLLOWING J. A. Fay & Egan Co,....... 24 South Canal Street, Chicago. 
MACHINERY Strong, Carlisle & Turacy Go....193 Bank Street, Cleveland. 
MERCHAN . . 4 E. A. Kinsey & Co.......... "West 4th Street, Cincinnati. gis 
CHANTS CARRY | Thos, K. Carey & Bros, Co..,.....26 Light Street, Baltimore. 
SAMPLES. Fe Fo MOCADC.cccc000: vevecsees ‘id Dey Street, New York City. 





THE GARVIN MACHINE CO., 


MAKERS OF AND DEALERS IN 


WETAL-WORKING MACHINERY 


OF EVERY KIND. 


Universal and Plain Milling Machines, Drill 
Presses, Screw Machines, Hand and Engine Lathes, 
Planers, Turret Lathes, Shapers, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, etc,, etc. 


A COMPLETE LINE OF 

- a a 
Special Bicycle Machinery. 
——— WRITE FOR CATALOGUES AND LIST OF NEW 


AND SECOND-HAND MACHINERY FOR 
IMMEDIATE DELIVERY. 


Laight and Canal Sts., NEW YORK. 
§1 North 7th St., PHILADELPHIA, PA. 








Post. NX, 








PLAIN, POWER 
MILLING MACHINE. 


No. 15 





PRATT & WHITNEY CO. 
HARTFORD, CONN., U.S. A.— 


Have recently improved the construction < ( 
Drop Hammers and made substantial reductio 
in the price of each ‘size from§ 260 to 1,50 
pound machine. —- ape 

Die Sinking, Milling and Profiling Machin« 
AN and Trimming Presses are also offeredf at re 
duced prices. Quotations will be given on application. -— 
NEW YORK, (38 Liberty ‘St. BOSTON, 47 Péarl St.” 

CHICAGO, 42 & 44 S. Clinton St. 


PATENT BELT CLAMPS. 


EIGHT SIZES, 
FROM 
8 TO 36 INCHES. 


The BILLINGS & SPENCER C0., 


HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


land—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E 
France—L. ROMPO. 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


SCREW MACHINES 


= = FIVE oa 


























IRON AND BRASS S WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


























THE HAYDEN & DERBY MFG. 60., 


SOLE MANUFACTURERS 


METROPOLITAN INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 







Are 
[ee - 

Talked A y eee 
2) \— DOUBLE-TUBE 


ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 





Send for our New 
Book. Sent free. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY ST., NEW YORE. 


LOWELL, MASS., U.S. A. 





IFIELD TOOL CoO.. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


—_ a WYMAN: GORDON 


| - 


ip) x0) >) TORGINGS 
~ Woop WORKERS’ VES) he} 








J. M. ALLEN, Presmpent. 

WM. B. FRANKLIN, Vice-Presiwent. 
F. B. ALLEN, Sseconp Vick-PRESIDENT. 
J. B. Prercz, Secretary & TREASURER. 


~ 


“| ag 











THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Aeme Single and Double Automatic ° . 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES, 


We make the following sizes of 


HENDEY-NORTON LATHES 










Ly T. DEC. i 1882, 
PAT. DEC. 1883, 
PaT. aU@, oe, 1885, 





. 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 

15”, 24” and 25” stroke. 

See our advertisement on page 658 of this paper. 

THE HENDEY MACHINE CO., Torrington, = Conn. 





|J.M.CARPENTER = 


PAWTUCKET.R.!. 
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